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Hacmanosa wooo excnayamysanns 5/I6-09

I1s HacTanoBa mono ekcrutyaryBanHs (HE) nmpusnauena juisg o3HallOMIIEHHS 3 NPUHLMIIOM
po0OOTH, TpaBWIIAMH EKCIUTyaTyBaHHs, OOCITYroBYBaHHS, 30€piraHHs ¥ TpaHCIOPTYBaHHS OJoOKa
JeTeKTyBaHHs raMMa-sunpominenss bJ{BI™-009.

VY HE npuitHsTi Taki CKOPOYCHHS i MO3HAYEHHS:

IHEJ - HOTYXHICTh aMOI€HTHOTO €KBiBaJIeHTa 1031 H " (10) raMMa-BUIIPOMIHEHHS;
[IK - IEPCOHAILHUI KOMIT'IOTED.

1 OIIUC I POBOTA

1.1 Ilpu3navenns 6;0ka gerexkryBanus bJIBI'-09
biok nerexryBanHs ramma-punipomiHeHHss bJIBI'-09 (mamami 3a Tekcrom - OJIOK
JEeTeKTYBaHHs ) TPU3HAYCHNUH [ BUMIPIOBAaHHS IMIOTY)KHOCTI aMOIEHTHOTO €KBiBasieHTa 103U H " (10)

(mamani - IIEJI) ramma-BUIIPOMiHEHHS.
briox nerekTyBaHHS MOKE€ BHUKOPHCTOBYBATHCS B CKJIaJi aBTOMAaTH30BaHUX CHCTEM
paiamitHoro KOHTPOJIIO.

1.2 TexHiuHi XapaKTePUCTHKHU
1.2.1 OcHOBHI TexHi4YHI JaHi i XapaKTepUCTUKH HaBeneHi B Tadbmumi 1.1.

Tabmuus 1.1 - OcHOBHI TeXHIYHI JaHi i XapaKTePUCTUKU
Opununs | HopmoBasi 3HaYeHHS 3a

Haspa BUMIpY Y
1 I[lanaL?OH BuMipiB [IE]] ramma- MK3B/rOx 0,04 — 107
BHIIPOMIHCHHS
2 I'paHuLg JOMTYCTUMOI OCHOBHOT BiTHOCHOT 15+2/H"(10), ne H"(10) —
noxu6Oku pu BuMmiptoBanHi [1E]] ramma- qHCIIOBE 3HAUYCHHS
BUIIPOMIHEHHS 3a JIOBipuor0 iMoBipHicTIO 0,95 % sumipsoi ITE/J] ramma-

BHUIPOMIHEHHS, 110
€KBIBaJIECHTHE MK3B/TOJ

MeB 0,05-3,00

3 Jliana30H eHepriii raMMa-BUIIPOMIHEHHS, 1110
peecTpyeThes

4 EnepreTudHa 3aJIe)KHICTh PE3yJIbTaTIB
BHUMIpeHb 0JI0Ka €TEKTYBaHHS NpU
BuMiproBanHi [1EJ] raMma-BunpomiHeHHs B % +25
€HepreTHYHOMY Jiamna3oHi Bij

0,05 MeB 10 1,25 MeB

5 Anizorpomnis 0J0Ka AeTEKTyBaHHS MpU
MaJ{iHHI TaMMa-KBaHTIB Ha HbOTO Y HalpsIMKax
i Kyramu Big 60° mo minyc 60° y
TOPU3OHTANIBbHIN Ta BEPTUKAJIBHIN IJTOIMHAX

BiTHOCHO OCHOBHOT'O HAINPSIMKY BUMIpIOBaHHS, %
III0 TTO3HAYCHHNI CHMBOJIOM ,,+°, HE IIOBUHHA
MIEPEBUIIYBaTH:
) ) 25
- st i3otomiB ¥'Cs ta ©Co
- JUTsI 130TOITY 21am 60
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Kinens tabmumi 1.1

OnuHuIs Hopwmosani

Haspa .
BUMIDPY 3Ha4eHHs 3a TY

6 HomiHanbHa Hampyra KUBJICHHS OJ0Ka
JETEKTYBAaHHS BiJI 30BHIITHLOTO CTA01II30BaHOTO B 7-13,5
JDKEpesia XKUBJICHHS

7 CtpyMm crio>kuBaHHsI 0J10Ka IETCKTyBaHHS MMOBUHEH
OyTH He OinbIe

- 0e3 3acToCcyBaHHs IIEPETBOPIOBaYA 30
iHTepodeiicis I11-09 MA
- 13 3aCTOCYBaHHSM II€PETBOPIOBAYA 155

inTepdeticis [11-09

8 Hac BcTaHOBICHHS POOOYOTO PEKUMY Ta yac

. . XB 3
BUMIpIOBaHHS 0JIOKA JCTEKTYBaHHs He Oijblie
9 HecrabinpHicTh OKa3iB 0JI0Ka IETEKTYBaHHS 32
qac O6e3mepepBHOi pOOOTH MPOTATOM 24 roJ HE % )
OisbLIe
10 I'panuns gOMycTUMOI JOAATKOBOI BiTHOCHOT )
MOXUOKY MPHU BUMIPIOBaHHI, [0 BUKJIMKAHA 3MIHOIO % Ha kKoxHi 10 °C
TEMIIEPATypH OTOYYIOUOTO CEpPEIOBHUIIA BiJT BIJIXHJTY BiJIHOCHO
minyc 40 °C go 75 °C (20£5)°C
11 InTepdeiic - RS-485
12 I"aGapuTHi po3MipH, HE OijIbIIIE:
- OJjoka eTeKTyBaHHs 0e3 eJIeMEHTIB 60x60x170
KpIiTUTeHHS MM
- TepeTBoproBaia inTepdeiicis I11-09 6e3 20x150x200
€JIEMEHTIB KPITIJICHHS
13 Maca:
- 0O5oKa eTeKTyBaHHs 0€3 eJIEMEHTIB 05
KpITJICHHS «r
- nepetBoproBaua iHTepdeiicis [11-09 Oe3 2,4

€JIEMEHTIB KPIIUICHHS

1.2.2 YMoBH 3acTOCYBaHHS

1.2.2.1 Ilogo cTiHKOCTI A0 BIUIMBY KIIMAaTHYHHUX # IHIIMX YMHHUKIB 30BHILIIHBOTO
cepenoBuia 010k nerekTyBanHs Bianosigae Bumoram ['OCT 12997-84 anst rpynu BukonanHs C4
3 IOTIOBHEHHSIMHU, 1110 HaBEJICH1 HIDKYE.

1.2.2.2 briok neTeKkTyBaHHS CTIMKUN JJO BIUIMBY TaKUX KIIMaTUYHUX YUHHUKIB!

- Temneparypu nositps Bix minyc 40 °C no 75 °C;

- BiHOCHOI Bosorocti 70 100 % 3a temmeparypu 40 °C 1 OUTbINI HM3BKHX TeMIIEpaTypax 3
KOHZICHCYBaHHSIM BOJIOTH;

- armocdepHoro Trcky Bix 84,0 klla mo 106,7 kI1a.

Bumoru 0 pemti KiIiMaTHYHUX YUHHUKIB HE CTaBIIATHCA.

1.2.2.3 bnok aeTekTyBaHHS MOBHMHEH OYTHM CTIHKMM [0 BIUIMBY [1i CHHYCOiNaJbHUX

BiOparriii 3a rpymnoto BukoHaHHs N1 BignosigHo 1o 'OCT 12997-84.
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1.2.2.4 brok neTeKTyBaHHS CTIMKWN 110 Ali yAapiB 3 TAKMMHU MTapaMeTpaMHu:

- TPUBAIICTH YIAPHOTO IMITYJIbCY — Bix 5 Mc A0 10 mc;

- KUIbKicTh yaapis - 1000+10;

- MaKCHUManbHe IPHCKOPEeHHs yaapy — 100 m/c?,

1.2.2.5 briok neTekTyBaHHS B TPAHCIIOPTHIN Tapi MIIIHUK 10 BIUTUBY:

- TEeMIIEpaTypy HAaBKOJHMIIHBOTO cepenoBuia Bia Minyc 40 °C no 75 °C;

- BiTHOCHO1 BostorocTi 10 (95 + 3) % 3a remneparypu 35 °C;

- yapiB i3 IpHCKOpeHHAM 98 M/c?, TPHBAIIICTIO yAapHOTO iMITyIbey 16 Mc, i KinbKicTIO yaapis
- 1000£10.

1.2.2.6 brnok neTrekTyBaHHS CTIMKUH 10 BIUIMBY MOCTiHHMX ab6o 3miHHUX (50 I'mtl I'm)
Mar"iTHUX MOJiB HanpyxeHicTio 400 A/Mm.

1.2.2.7 bnok neTrekTyBaHHs CTIMKWWA J0 BIUIMBY raMMa-BHIPOMIHEHHS 3 TOTYXKHICTIO
€KCIIO3MINIIHOT 703, IO BIJAMOBiJIa€ MOTYXKHOCTI eKBiBaJieHTHOT n03u g0 1000 3B/rox
MPOTSITOM 5 XB.

1.2.2.8 YV Omomi netekTyBaHHS mependadeHa (YHKIST KOHTPOJIO Ipane3IaTHOCTI
BOYJIOBaHUX JETEKTOPiB 3 (hOpMYBaHHSIM KOHTPOJIbHOT iH(OpMAILi.

1.1.2.9 bnok peTeKkTyBaHHS BIIHOCHTBCA 1O TEXHIYHUX 3aco0iB aBromarm3amii (T3A)
iH(pOpMaLIHHUX CUCTEM HOPMAJIBHOTO EKCIUTyaTyBaHHs Kiacy Oe3nexu 3 (kiacudikaliiiHa mo3Haxka
3H) 3rigno 3 HIT 306.2.141-2008.

1.1.2.10 brnok neTeKkTyBaHHSA CTIWKUN 10 BIUIMBY BiOparlii, 110 BUKJIMKaHA MPOEKTHUM
3eMJIETPYCOM IHTEHCHBHICTIO 7 OamiB 3a mkanor MSK-64 JICTY b B.1.1-28:2010 (xareropis
ceiicmocrtiiikocTi Il BignmoBigHO 10 Haka3zy Jlep>kaBHOI 1HCHEKIT SASPHOTO PETyIIOBaHHS Y KpaiHu
Ne 175 Bin 17.10.2016, BucoTa BcTaHoBIOBaHHS 10 70 M).

1.3 KoMIuIeKT mocTa4aHHs 0JI0KAa ACTEKTYBAaHHSA

Y KOMIUIEKT TOCTa4aHHs OJloKa JCTeKTYBaHHS BXOIATh BHPOOM W eKCIUTyaTarliitHa
JOKYMEHTAIlisl, 1110 HaBeJIeH1 HUXKYe.

Ilo3naueHHA HaiimenyBaHHs KinbkicTh
BICT.418266.008 bnok nerexryBanns b/IbI'-09 1
BICT.745265.001 Kponmrreitn 1
BICT.418266.006 HE HacranoBa oo excrtyaryBanus * 1
BICT.418266.006 ®O Dopmysp 1
BICT.412915.003 [TakoBanHs 1
BICT.412911.001 Kommnext MmonTaxaux yactud (KMY) ** 1
BICT.412919.001 KommiekT TexHOomoriyHui *** 1
BICT.468173.002 [eperBoproBau inTepdeticiB [11-09*** 1
BICT.468173.002 I1C [Macmopr*** 1
*  TlocravaeTbcs OJMH NMPUMIPHUK Ha MApTiiO OJIOKIB 1ETEKTYBAaHHS
**  KMU 3acTOCOBY€ETHCS CIIOKMBAUYEM ITPU BUTOTOBJIEHHI 3’ €IHYBAJILHOTO KaOeto Jyist
HIIKITIOYeHHs 10 cucTteMu. PekomenioBana mapka kabeno Belden 8102 3 1ogaTkoBUM eKpaHOM.
JlomycKaeThCst MOCTa4aHHs 3’ €THYBATHHOTO KaOeJIo 32 OKPEMUM 3aMOBIICHHSIM
*** TlocTayaeThes 32 BUMOIOIO CIIOKHMBAYa 32 OKPEMHUM 3aMOBJICHHSIM
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1.4 IToOynoBa 6J10Ka 1eTeKTYBAHHSA il NPUHIMI HOro podoTn

1.4.1 Onuc xoHCTPYKIIT

30BHIIIHIA  BUIfsn  OfoKa  JETEKTyBaHHS 3 IiI’€IHAHUM  KalelleM  300pa)xeHo
Ha pUCYHKY 1 (a):

- 6siok nerextyBaHHs (1);

- Kabenb 3’ €qHYBAIBHUIA (2);

- KpoHIITEWH (4) 3 (hikcaTopoM (3) /Ui KpiruieHHs OJI0Ka IETEKTYBAaHHS 10 CTIHU.

Pucynox 1 (a)

[Hmmii BapiaHT KpituIeHHs OJioKa JIETEKTYBAaHHS IO TOBEpXHi, Je Oynae Oe3mocepeaHbo
YCTaHOBIIIOBATUCh OJIOK, MOJAaHO Ha pUCYHKY 1 (6). BinmosigHo no pucynka 1 (6) crakan Gioka
JIETEKTYBaHHS 3 METPOJIOTIYHOI0 MITKOIO (5), sIKa BKa3ye HampsiM 10 JDKepelia BUIIPOMiHEHHS,
MIPUKPITUTIOETHCS. OCHOBOIO (2) 10 MOBEPXHI 32 10MoMOroro 1iaHkH (3). Jlo po3’eMy (4) npueaHyeThCs
3’€THYBTLHUH KaOelb.

Pucynoxk 1 (0)
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1.4.2 IMpuranmn poOoTu 0JI0Ka AETEKTYBaHHS

bnok neTexkTyBaHHsS CKIQJa€TbCi 3 MIKPOKOHTpPOJIEpa, BHUCOKOUYTIMBOTO JETEKTOpa,
HU3bKOUYYTIMBOTO JETEKTOpa, GopMyBaya HaNpyr KUBJICHHS, By3Ja iHTepdeiicy RS-485.

PoGota G10ka JeTeKTyBaHHS IPYHTYEThCS Ha IPUHIIMII IEPETBOPEHHSI TaMMa-BUIIPOMIHEHHSI
B TOCJIIJOBHICTh IMITYJIbCIB HAalIpyT¥ HA BUXOJI JETEKTOPIB. SIK 1eTeKTopu B OJNOII JAETEKTYBaHHS
3aCTOCOBaHI BUCOKOUYYTJIMBUN 1 HU3bKOUYTIMBHM TUMIbHUKY [ eiirepa-Mrosiepa.

MikpokoHTpoJep 00po0IIsie MOTIK iIMIYJIBCIB BiJ IETEKTOPIB 1 POPMY€E BIAMOBIIHO TaHOMY
notoky 3HaueHHs [IEJ[ ramMmma-BUIIDOMIHEHHS 3 ypaxyBaHHSAM BJIACHOrO (POHY JAeTeKTopiB. J{is
KkoxHOro 3HaueHHs [1E/] raMMa-BUIIPOMIHEHHSI MIKPOKOHTPOJIEP TaKOX BH3HAYAE MAKCHUMAaJIbHE
3HaueHHs cTaTucTU4yHOi moxuOku Bumipy uiei IIEJ[. OpHouacHO MIKpPOKOHTpOJIEp YIIpaBilse
KUBJICHHSAM JETEKTOPIB 1 HEMIEPEPBHO BUKOHYE KOHTPOJIb IXHBOT Mpane3naTHocti. [Ipu 3anuTi Big
cucTeMH BigoOpakeHHs iHpopmaIlii, MIKpOKOHTpOJIEp Iepeac iit uepes By3od inTepdericy RS-485
KaJap JaHux. Y KaJpi JaHuX MicTUThCs iH(opmamis npo notouyny IIEJ] ramma-BUIpoMiHEHHS,
MaKCHMaJbHYy CTaTUCTUYHY MOXHUOKY 1i BUMIPY, @ TaKOX pe3yJlbTaTH KOHTPOJIIO IMpale3aaTHOCTI
JETEKTOPIB.

Jlo ckiany MIKpPOKOHTpOJIepa BXOJIUTh C€HEpProHe3ajekHa MaM'aTh Ui 30epiraHHs
KaniOpyBanbHUX KoedinieHTiB. Lli KoediieHTH 103BONSIOTh ypaxXyBaTH i KOMIICHCYBAaTH PO3KH]L
YYTJIMBOCTI JI€TEKTOPIB, @ TAKOX JIiHEApU3yBaTH JIYWIbHY XapaKTEPUCTUKY JAETEKTOPIB Y MexkKax
nianazony BuMipiB. [1pu 3amuTi Bi cucteMu BinoOpaxkeHHs iH(GopMallii MiKpOKOHTpOJIEp Tiepeiae
iif uepes By3oun iHTepdeiicy RS-485 kaap i3 motrouynumu kanibpyBanbHUMHU KoedimieHTamu, abo
npuiiMae KaJp i3 HOBUMHU KaliOpyBaIbHHUMH KOEQIIli€EHTaMH IS 3alHCy B E€HEPTrOHE3AICKHY
naM'atb. [IpoTokon o6miny HaBenenuii y Jlogatky B.
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dopMyBad HaIpyr >KUBJICHHS MEPETBOPIOE HAMPYTy 30BHIINIHBOIO JKEpena KUBJICHHS Y
Hanpyry 3,3 B nis KuUBJIEHHS HU3BKOBOJIbTHOI YaCTHHU CXEMHU OJIOKAa JETEKTYBAaHHS, a TaKOX

dbopmye aHOIHY HAIPYTy BUCOKOUYTJIMBOTO i HU3bKOUYTIUBOTO IE€TEKTOPIB.

1.5 3aco0u BUMipIOBaHHS, iIHCTPYMEHT il OCHAIIICHHS

1.5.1 Ilepenix 3aco0iB BHMIpIOBaHHS, IHCTPYMEHTY W OCHAIICHHS, SKI HEOOXimHI i
IPOBEJCHHS KOHTPOJIIO, PETYIIOBAHHS 1 MIOTOYHOTO PEMOHTY OJIOKa JAE€TEKTyBaHHS, HaBEIACHUH Y

Tabymmi 1.2.

Tabmuns 1.2 - Iepenik 3aco0iB BUMIpIOBaHHS, IHCTPYMEHTY U OCHAIICHHS

HaiimenyBanHs

H/I ab0 0CHOBHI T€XHI4HI BUMOTH

1 CrentianmizoBaHuil KOHTPOJIBHUN MPUCTPIN
3 mxepesnom ¥'Cs Tumy OCT'U

[TEJl raMma-BUIIPOMIHEHHS BiJl JDKepesa B
TOYI[I BUMIPY B Jiama3oHi Bif
50 mx38/rox no 100 Mx3B/Toa

2 CexkyHIoMip

Jiana3zon BuMipiB - Bif 1 ¢ 10 59 xB

3 Bonbr™merp mudposuii B7-21A

Jliana3oH BUMIpiB CUJIHM MOCTIHHOTO CTPYMY Bijl
10"A 01 A

4 Jl>xeperno >KUBIIEHHS MOCTIHHOTO CTPYMY
UITY-12Y2

Buxinna nanpyra - Big 0 B 1o 30 B.
Buxiganii ctpym - Big 0 A 1o 2,5 A

5 Eranonne ycrarkoBanns YIII'/[-3B

Hianazon [TE]] raMmma-BUIpOMiHEHHST Bij
0,8 mx3s/rox 1o 1,0 3B/rox

6 KoMIUIEKT TEXHOJIOTTYHUN

BICT.412919.001

AnanTtep nocaiA0BHOTO HOPTY
BICT.468353.001

brok xuBnenns BICT.436231.001
Kabens Texuomoriunnii BICT.685621.002
Kabens Texnomoriunnii BICT.685622.002
JIMCK 3 TEXHOJIOTTYHUM HPOTpaMHUM
3a0e3neueHnsM BICT.467371.001

7 IlepconanbHMI KOMIT'FOTED

IBM-cyMmicHuil nepcoHalIbHUN KOMI'TOTED 3
BCTaHOBJICHOIO OTEPAIliiTHOI0 CHCTEMOIO
Windows, TEXHOJIOTTYHUM IPOrPaMHUM
3a0e3neueHHsIM 1 BIIBHUM IOCIIIJOBHUM
TOPTOM

3aJlaHy TOYHICTb

[Tpumitka - JlomyckaeThcst 3aCTOCYBaHHS 1HITUX 3aC001B BUMiPIOBAILHOI TEXHIKH, SKi 33 0BOIBHSIOTH
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1.6 MapkyBaHHs ii IJIOMOyBaHHS

1.6.1 Kopnyc ©Onoka JeTEKTyBaHHS MapKyeThCsl TpaBiIOBaHHAM  BiJNOBITHO [0
I'OCT 26828-86 1 kpeclIeHHSIM IMiANMPUEMCTBA-BUPOOHNKA. MapKOBaHHS MIiCTHUTh:

- 3HaK JUIS TOBAPIB 1 MOCIYT MiAIPUEMCTBA-BUPOOHUKA;

- YMOBHY IIO3HAKy 1 TUII OJIOKa J1€TEKTyBaHHS;

- MOo3HauKy "+", 110 BU3HAYa€ OCHOBHUI HAPSIMOK BUMipIOBaHHS;

- IOPSIIKOBUI HOMEp 3a CUCTEMOIO HyMepallii MiAIpueMCcTBa-BUPOOHHUKA;

- MO3HAKY TEXHIYHUX YMOB;

- 3HaK 3aKOHOJIAaBYO PEryjibOBAHOIO 3aco0y BHUMIPIOBAIBHOI TEXHIKM 3TiTHO 3
TexXHIYHUM perJaMeHTOM 3aKOHOJaBYO PETYIbOBAHUX 3aC001B BUMIPIOBAIBHOT TEXHIKH;

- CTYITIHB 3aXHCTYy 000JIOHKH Jy1s1 Ontoka nerektyBanHs 3rifaHo 3 JJICTY EN 60529:2018 — P67,

- IaTy BUTOTOBJICHHSI.

IIpumiTtka - JlomyckaeTbcs MO3HAKY TEXHIYHMX yMOB, 3HAaK JUISI TOBApiB 1 MOCTYT MigIPHUEMCTBA-
BUPOOHHKA, CTYNiHb 3aXKCTy OOOJOHKH i 3HAK 3aKOHOJIABYO PETYIHOBAHOTO 3aC00y BHMIpPIOBAIBHOT
TEXHIKH HAaHOCUTH Ha iHIMBiTyabHe TTAKOBAHHS 0JI0KA JIETEKTYBAHHS TUIIOrPA(GCHKUM CIIOCOOOM.

1.6.2 TInomMOyBaHHS MpUIIaAy 3AIMCHIOE M ITPUEMCTBO-BUPOOHUK.

1.6.3 3usATTSA mIoMO 1 MOBTOpHE MIIOMOYBaHHS 3/1MCHIOE Oprasizailisi, 0 BUKOHYE PEMOHT
TIpUIIaIiB.

1.6.4 MapkoBaHHS TPaHCIOPTHOI Tapu MICTUTh OCHOBHI (HaiMEHYBaHHSI BAHTaKOOTPUMYBada
{ MyHKTY MPU3HAYEHHS ), TOJaTKOB1 (HAlIMEHYBaHHS BiITPAaBHUKA BAHTAXY W ITYHKTY BiIITPABJICHHS)
Ta iH(dopmaliiiHi (Macy OPyTTO 1 HETTO B KT') HallKMCH, a TAaKOXX MaHinmysaniiai 3Haku Nel “Kpuxke-
obepexno”’, Ne3 “Ob6epiratu Bix Bosoru”, Nell “Bepx”.

[Tin ocHOBHUMH HamWcaMyd BUKOHaHI MapkoBaHHsS Tumy Onoka aerekryBanHs (BABI-09) i
KUTBKOCTI OJIOKIB IETCKTYBAHHS B SIIUKY B IITyKaX.

TpancropTHa Tapa 3 yIaKOBaHUMHU OJIOKaMHU JIETEKTYBaHHS OIJIOMOOBYETHCS MIPEICTABHUKOM
BTK nianpuemMcTBa-BUpOOHHKA.

1.7 IlakyBaHHs

1.7.1 brnok nerekTyBaHHS pa3oM 3 EKCIUTyaTal[liHOIO JOKYMEHTAI[I€I0 YIaKOBYETHCS B
crenialbHy KapTOHHY KOpOOKY, 110, Y CBOIO 4epry, MOBHMHHA BIAKOBYBATHUCS y MaKeT 13 MPO30poi
MOJIIETUJIEHOBOT IUTIBKH, KU MiCIs TaKyBaHHS 3aBapIOETHCS.

1.7.2 Ilpu TpaHcnopTyBaHHI OJOKU AETEKTYBaHHS BKJIAJalOThCs B TPYIOBY TPAHCIOPTHY Tapy,
y SIKOCTI SIKOi BHUKOPHUCTOBYIOTbCS SIIIMKH. BHYTpIIIHI MOBEpXHI CTIHOK, JHA W KPUILIKK SIIUKa
MOBHMHHI OyTH 00KJIa/IeH1 apKyIlaMu 3 TOpOBAHOTO KapTOHY.

[MpumiTka - JlomyckaeTbCsl BUKOPHCTOBYBATH 1HIII THIW TPYMOBOi Tapu (KOHTEHHEpPH, KOPOOKH 3
KapTOHY).
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2 BUKOPUCTOBYBAHHA 3A IPUBHAYEHHSAM

2.1 Excniryaraniiini o0MexeHHs

2.1.1 BJoK JETeKTyBaHHS € CKJIQJHHM €JICKTPOHHO-(I3UYHUM HPHUCTPOEM, IO BHUMArae
KkBauTi(pikOBaHOTO OOCTYrOBYBaHHS.

2.1.2 Tlepen mouatkoMm poOOTH 3 OJOKOM JIETEKTYBaHHS HEOOX1THO BUBUMTHU 1M IOKYMEHT.
HeoOxigHO TOYHO OOTPUMYBATHCh BUMOT, BUKJIAJCHUX B TEXHIUHIA JOKyMEHTamii Ha OJIOK
NETEKTYBaHHS.

2.1.3 bnok aereKkTyBaHHS IMOBMHEH INpAIfOBATH B yMOBAaX, fKi HE BUXOJAATH 32 MEXi yMOB
3aCTOCYBaHHS, 110 3a3Ha4yeH1 y po3aimi 1.2.2.

2.2 IigroroBka 0/10Ka 1eTEeKTYBAHHSA 10 POOOTH

2.2.1 3axonu 6e3nexku

2.2.1.1 Y Omomi AeTEKTyBaHHS BIJCYTHI 30BHIIIHI JA€Tali, Ha SKi MOIVIM O MOTpaNUTH
HeOe3Me HI JIsl JKUTTS HAIIPYTH.

2.2.1.2 Ilpu po0oTi 3 IxKepenaMu 10HI13yIOUUX BUIIPOMIHEHb M1 4ac KaliOpyBaHHS i epeBipKu
OJIOKIB JIETEKTYBaHHS TOBWHHI JOTPUMYBATUCS BUMOTH pajialliiiHOi Oe3meKu, M0 BUKIAJACHI B
YHHHUX HopMaTuBHUX JokyMeHTax HPBY-97 1 JICII 6.177-2005-09-02.

2.2.2 O6csr 1 ToCTiA0BHICTh 30BHILITHBOTO OTIISY

2.2.2.1 Ilpu BBeneHHI OJI0OKa JETEKTYBaHHS B €KCIUTyaTyBaHHS PO3IMAKyiTe HOTO U mepeBipTe
KOMIUICKTHICTh, TPOBEAITh 3O0BHIIIHIA OIS 3 METOK BH3HAYCHHS HAsSBHOCTI MeEXaHIYHHX
TMTOIIIKO/[)KCHb.

2.2.2.2 Tlpu BBeAeHHI B €KCILUTyaTyBaHHs OJIOKa IETEKTyBaHHA, 110 OyB Ha KOHcCepBallii,
MIPOBEIITH HOTO PO3KOHCEPBAIIiI0 1 TIEPEBIPKY MPAIEe31aTHOCTI.

2.2.2.3 3pobiTh 3anucu y GopMyIsipi Mpo po3KOHCEPBALlio i BBeIEHHS OJI0Ka IeTEKTYBaHHS B
eKCIUTyaTyBaHHSI.

2.2.3 Bka3iBKM 3 YBIMKHEHHs 1 ompoOyBaHHSI OJIOKa JETEKTyBaHHS 3 OIKCOM oIepariil
nepeBipku 0J0Ka AETeKTyBaHHS B pOOOTI.

2.2.3.1 Iligrotyiite no po6oTu cucremMy BimoopaxxeHHs iHdopmanii Ha ocHoBi [1K. [l miporo:

- BUIMITh aJantep MmocaigoBHOro mopty i3 Omokxom xuBneHHs BICT.468353.001 (mami —
anmanrep), Texnonoriuni kabem BICT.685621.002 1 BICT.685622.002 3 makoBaHHS;

- 3'eIHaTE amanrtep 13 0JI0KOM KUBJICHHS;

- i’ €THANTE afanTep /10 BUIHHOTO MOCIIIOBHOTO MOPTY MEPCOHATLHOTO KOMM'toTepa (fani —
1K) 3a nonomoroto ka6emnto TexHonoriunoro BICT.685622.002.

Veara! IligkaouenHs agantepa 10 nocaiioBHoro nopry RS-232 IK mo:kHa BUKOHYBATH
Tiabku nMpu BUMKHeHux agantepi i [IK. HeBuKkoHaHHSI ILOT0 MPaBHJIA MOKe MPU3BECTH /10
BHXOJY 3 JajJy sIK ajanrepa, Tak i nociaizopnoro nopry IIK.

[Mpumitka - Ha I1K moBuHHa OyTH BCTaHOBIEHA olepariiiHa cucrema Windows i TexHOJIOTiYHE
IIporpaMHe 3a0e3IeUueHHsA. Y CTaHOBJIEHHS TEXHOJIOIIYHOIO IporpaMHOro 3a0e3MeyeHHs OIKMCAaHO B
Honatky A.

2.2.3.2 TligrotyiiTe 6JI0K JETEKTYBaHHA 10 poOoTH. 1Jis 11bOTO:

- BUMITB OJIOK JIETEKTYBaHHSI 3 TAKOBaHHS;

- i eaHaiTe OJOK JETeKTYBaHHS 1O ajanTepa 3a JOMOMOIOI KaOemo TEXHOJIOTiYHOIro
BICT.685621.002.
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2.2.3.3 YBimkHiTh TIK, mig’ennaiite OJIOK KUBJICHHS amanrtepa 10 MPOMHUCIOBOI Mepexi
Hanpyroto (220+22) B. 3anyctite mnporpamy bdbg.exe Ha BHKOHAaHHS ¥ WIATOTYHTE 11 10
BumiproBanHs [IE]] ramma-BunipominenHs. i nboro He0OX11HO:

- y 3aknaani Hacrpoiika BuOpaTu mocaiIOBHUN TIOPT, 10 SKOTO IMiIKIIOUSHHUH afanTep;

- mepeiTu 1o 3akinaaku Podora i HaTHCHYTH Ha KHONKY BumiproBaHHs.

2.2.3.4 Buxonaiite BumiptoBanns [1EJl ramma-¢ony B npuminienHi. s nporo nouekaiirecs
nosisu B 30Hi BUMIPSIHA TNOTYKHICTDb BikHa nporpamu bdbg.exe BiporigHoro 3Ha4eHHS
BuMmiptoBanoi [IEJI. Osnakoro BiporimHocTi (moxuOka pe3yibTaTy BUMIPIOBaHHA B MeXax
MacropTHOi) € IHAWKaIis BuUMiptoBaHUX 3HadyeHb [IEJ] dopHuM KombopoMm. Opi€HTOBHUN dac
OYiKyBaHHS BIpOT1IHOTO 3HaYCHHS I (POHOBUX piBHIB - 6au3pK0 180 c. 3a yMOBHU cTamioHapHOCTI
BumiproBanHs [1E]Jl, 3aranbauii yac iHTerpyBanus nependoadeno no 420 c ( 3a ymoB piBHiB T1E/I,
OMM3bKUX 0 (POHOBHX), IO J1a€ MOXJIMBICTh 3MEHIIUTH CTAaTHCTUYHY TMOXUOKY BUMIpIOBaHb. 3
poctom I1E/] 1ieii yac 3meHiyeTbes 10 1 c.

2.2.4 Tlepenik MOXKJIMBUX HEMOJAJ0K OJIOKa JEeTEKTyBaHHS i METO/IU IXHBOT'O YCYHEHHS
2.2.4.1 Ilepenik MOKJIMBHX HETIOJIQJO0K OJIOKA JIETEKTYBaHHS i METOJIM IXHBOTO YCYHEHHS

HaBeneHi B a0 2.1.

Tabmuis 2.1 - Tlepesik MOKIMBUX HEMOJIAJOK OJ0Ka JETEKTYBaHHS i METOJIM IXHBOTO YCYHEHHSI

Bun Henonanku ta 1i nposiB

ImoBipHa npuunHa
HETIOJIAIKH

Meron ycyHeHHs
HEMOJIA KU

1 bnok nerexkTyBaHHS HE
BIJINOBI/Ia€ HA KaJIpU JaHUX BiJ
CHCTEMH BiIOOpaKEHHS
iHdopmarrii

1 VmkomkeHHs Kabeo Mix
OJIOKOM JIETCKTYBaHHS 1
CHCTEMOIO BiJI0OpakeHHs
iHpopmartii

1 Ycynyru
VILIKOJKeHHsI B kKaberi

2 HasBHicTb iH(popMarii mpo
BUXIJl 3 J1aJly BUCOKOYYTIUBOTO
nerekTopa (ycraHosyenuit 6it DO
y 0aiiTi pe3ynbTaTiB
caMOTeCTyBaHHS OJIOKa
JIeTeKTYBaHH)

2 Buxin 3 many
BHCOKOYYTIIUBOTO
JETEKTOPA, IO BXOIUTH JI0
CKJIaTy OJIOKa IeTeKTyBaHHS

2 Ilepenatu 610K
JETeKTYBaHHS Ha
PEMOHT Y BIAMOBIIHI
PEMOHTHI ci1y>x0u abo
Ha M1JIPUEMCTBO-
BUPOOHUK

3 HasBHicTb iH(popMariii npo
BUXIJI 3 JT1aly HU3bKOYYTIHBOTO
netextopa (ycraHoBienuii 6itT D1
y 0aifTi pe3yabTaTiB
caMOTecTyBaHHs OJloKa
JIETEKTYBAHHS)

3 Buxin 3 many
HU3BKOUYYTIUBOTO
JETeKTOpa, 1110 BXOJIUTH /10
CKJIaay OJIOoKa IeTeKTyBaHHS

3 Ilepenatu 610K
NETeKTyBaHHS Ha
PEMOHT Y BiJIMOBIIHI
PEMOHTHI cityx0u abo
Ha MiANPUEMCTBO-
BUPOOHUK

2.2.4.2 V pa3i HEMOXJIMBOCTI YCYHEHHA HaBeAeHuUX y Tabmuui 2.1 Hemomajgok abo mpu
BUHUKHEHHI OLIbII CKJIQJHUX HEMOJIAJOK OJIOK JETEeKTYBaHHS MIJUIArae mepefadl B PEMOHT Y

BIJITIOBITHI pEMOHTHI ciTy0u a0o nepeaayi B peMOHT Ha IiIIPUEMCTBO-BUPOOHUK.
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2.3 3acTrocyBaHHs 0J10Ka J1eTeKTYBAHHS

2.3.1 3axoau 6e3neKu Mpu 3aCTOCYBaHHI OJIOKA ETEKTYBaHHS

2.3.1.1 3axonu Oe3MeKu MpU 3aCTOCYBaHHI OJIOKA JETEKTYBAaHHS TMOBHICTIO BiJIITOBIJIAIOThH
BuMoram, BukianesauM B 2.2.1 miel HE.

2.3.1.2 be3nocepeHe 3acTOCYBaHHS OJIOKa JETCKTYBaHHS HEOE3MEKH MJisi 00CIyroBYHOYOTO
NepCOHANY i JOBKULIS HE Hece.

2.3.2 Tlopsimok po6oTH 3 OJTOKOM JETEKTyBaHHS

2.3.2.1 MoHTax 010Ka IeTeKTyBaHHS

Jlist MoHTaXy OJ10Ka ETEKTyBaHHSI HEOOX1THO:

- BUMHSATH 3 ITAKOBaHHs OJIOK IETEKTYBaHHS M KPOHIITEIHH JJIs KPITUICHHS OJI0Ka IETEKTYBaHHS
IO CTIHU;

- PUKPINMUTH KPOHIITEHH y BEPTUKATHHOMY TOJIOKEHHI 710 CTiHH;

- TOBICUTH OJIOK IETEKTYBaHHS HA KPOHIITEHH;

- 3a gomnomoror kabemo BICT.685621.001 migximrountu ONOK JETEKTYBaHHS O CUCTEMH
BioOpaxxeHHs iH(popMarii;

- 3a0e3meunTH Qikcalito kaberro B poO0YOMY MOTOKEHHI.

2.3.2.2 BumiproBanus [1E]] ramma-BunipoMiHEHHS

[Ticns momaui Hampyrd S>KUBICHHS BiJ CHCTeMHU BigoOpaskeHHs iHGopmalii Ha OJI0K
JCTeKTYBaHHS, BiH, HE Mi3HIime Hik depe3 30 ¢, aBTomMaTnyHO nouynHae BuMipioBanus [1E]] ramma-
BUIIPOMIHEHHS i 00pOOKyY KaJpiB JaHHUX BiJl CUCTEMH BioOpakeHHs iH(opmaiii.

Biporigna (3 moxuOkow B Mexkax macnopTHoi) iHdopmaris mpo BumiptoBanuii pienb [1E]]
raMMa-BUIIPOMIHEHHs 3'SIBUTHCS Ha BUXO1 OJ0Ka AETEKTYBaHHsS He Mi3Hille HK Yepe3 3 XB micis
noyatky BuMiproBaHHs nipu piBHsAX [1EJ], 6mu3pkux 10 mpupoaHoro ¢GoHoBoro. 3i 30iUIbIICHHIM
BuMiproBaHoro piBHs [1E]] ramma-BUIIpOMiHEHHS Yac BUMIPIOBaHHS 3MCHIIIUTHCS.

11



Hacmanosa wooo excnayamysanns 5/I6-09

3 TEXHIYHE OBCJIYTOBYBAHHSAA

3.1 TexniuHe 00c1yropyBaHHsl 0JI0KA 1eTeKTYBaHHS

3.1.1 3aranbHi BKa3iBKU
[Tepenik poOiT mpu TexHiYHOMY 00CIyroByBaHHi (nani TO) 61oka AeTeKTyBaHHs, IXHS
YeproBiCcTh W OCOOIMBOCTI Ha PI3HUX €Tanax eKCIuTyaTyBaHHsS HaBeleHi B Tabmuili 3.1.

Tabmuns 3.1 - [epenik poOIT Npu TEXHIYHOMY 00CIYTOBYBaHHI

Buu TexHiYHOTO 00CTyrOBYBaHHS
Tepestik podiT IIPU eKCILTyaTyBaHH1 Ipu TpUBa- Homep myHkTy
nepiouaHe JIOMy HE
IIOBCAKICHHC . . .

(pa3 Ha pik) 30epiranHi
30BHILIHIA OTJISA - + + 3.1.3.1
[TepeBipka KOMILIEKTHOCTI - - + 3.1.3.2
[TepeBipka mparne3aaTHOCTI + + + 3.1.3.3
BiHOBICHHS YIIIKOHKEHOTO
bapOyBaHHs - + + 3.1.34
[ToBipka - + + 3.2
3anuc y TabuuIio ooiKy
poboTtu - + - 3.1.35

[Ipumitka - 3HakoM "miroc" y TaOMWIli MO3HAYEHO, IO 3a3HadeHa poboTa mpu maHomy Buai TO
MPOBOJUTHCS, 3HAKOM "MiHYC" - HE POBOIUTHCA.

3.1.2 3axoau O6e3rexku
3axonu 6e3nexu npu nposeneHH1 TO MOBHICTIO BiAMOBINAIOTH 3aX0aM O€3MeKH, HAaBEIEHUM Y
2.2.1 mwiei HE.

3.1.3 IlopsAoK TEXHIYHOTO OOCIYrOBYBaHHS OJIOKa 1€TEKTYBaHHS.

3.1.3.1 3oBHinTHIN 0TI

3.1.3.1.1 IlpoBeniTh ormnsa 6y10Ka NETEKTYBAaHHS B TaKiid MOCIIJOBHOCTI:

a) repeBipTe TEXHIYHUN CTaH MOBEPXHI OJI0KA AETEKTYBaHHS, LIUIICHICTh TUIOMOHU, BIJICYTHICTh
MOJIPSIINH, CI/1IB KOPO3ii, YIIKOKEHHS TOKPUTTS;

0) mepeBipTe CTaH Po3’€MIB Y MICII MIIKJIIOUEHHS KaOelto.

[TpoTpiTh MeTaneBi yacTUHU OJ0Ka AETEKTYBaHHS IPOMACICHO0 TKAHHHOIO Micis poOOTH Mij
Jo1eM abo IiciIst MPOBEJEHHS CIeliaibHOT 00poOKH (e3aKTUBAIlii).

3.1.3.1.2 Jle3akTuBalliss MOBEPXHI KOPIYCY 1 CKJIaJOBUX YacCTHH OJIOKA JETEKTyBaHHS
IIPOBOAMTHCS 38 HEOOX1HICTIO.

Jle3akTHBallisl MOBEPXHI CKJIAJOBUX YacTUH OJIOKAa JETEKTYBaHHS MPOBOJIUTHCS CIHOCOOOM
MPOTHPAHHS TOBEPXOHb JIC3aKTUBYIOUYNM PO3UHHOM.

Ax ne3aktuByrounii po3unH 3 ypaxyBaHHaM JICTY T'OCT 29075:2009 pexomeHAYeETbCS
BUKOPUCTOBYBaTH po3uuH OopHOi kucinotu (HzBOs 12+16 1/m). JlomyckaeTbcsi BUKOPHUCTOBYBATH
OJTVH 3 JIE3aKTUBYIOUUX PO34HHIB crionyku 8, 9 a6o 10 (noxarox 3 ICTY 'OCT 29075:2009):

- 5 % po34rH TUMOHHOI Kuca0TH B eTriioBoMy criupTi C2HsOH (xoHuenTpauist 96 %);

- 6opHa kuciora - 16 r/i1, NazS;03 - 5H20 - 1 % posuns;

- CHHTETHYHI MUIiH1 3acobu tuny “Hosocts”, OI1-7, OII-10.

Hopma BHTpaTy 1€3aKTHBYIOYOTO PO3YHHY IPH JI€3aKTUBAIIIl ITOBEPXHi OJI0Ka JeTEKTyBaHHS -
0,2 1. IIpu ne3axTHBalii BUKOPUCTOBYIOTbCS PYKaBUYKM OaBOBHSHI, PYKaBUUKH XipypriuHi if 0513b.
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Jlist ne3aktuBaiii HEOOXiTHO 3a0pydHEHI MIISHKYA MOBEPXHI Kopryca OJIOKa AETeKTYBaHHS
pETeNbHO MPOTEPTH TKAHWHOIO, 3MOYEHOIO JE€3aKTUBYIOUMM pPO3YMHOM, a IOTIM TKaHUHOIO,
3MOYEHOIO B T BOJI, 1 HACYXO BHUTEPTH.

IIpuMmiTku

1 PoGotu 3 nesakTuBaiii MPOBOAWUTH B T'YMOBUX (XipypriyHHMX) pyKaBHYKax, HAJSATHYTHX MOBEPX
0aBOBHSHUX PYKaBHUOK 3 JIOTPUMAHHSIM BHMOT O€3IEKH 0 pOOOTI 3 XiMIiYHUMH PO3UHHAMH.

2 JlomrycKa€eThCs MPOBOJAUTH I€3aKTHBAIIIIO OJIOKA JETEKTYBAHHS 32 METOIMKOI0, IPUHHATOO Ha 00'€KTI
eKCIUTyaTyBaHHsI IS 3aCO01B BUMipIOBAaHHS 10HI3yIOUMX BUIIPOMiHEHb.

3.1.3.2 IlepeBipka KOMILIEKTHOCTI

3po0iTh TepeBipKy KOMIUIEKTHOCTI OJIOKAa JETEKTyBaHHS BIIMOBIAHO 10 posairy 1.3.
OpHOYacHO TEpeBipTe TEXHIYHWK CTaH 1 MPAaBWIBHICTH PO3MIIICHHS CKJIaJ0BHX YacTHH OJIOKa
JETeKTYBaHHS, a TAKOXK HAsIBHICTh €KCIUTyaTaI[iifHOT JOKyMEeHTaIlii.

3.1.3.3 [epeBipka mparne31aTHOCTI OJIOKA AETEKTYBaHHS

3.1.3.3.1 IlepeBipka mpaie3gaTHOCTI OJIOKa JEeTEKTyBaHHS B IPOIECi HOT0 eKCILTyaTyBaHHS
3MIHCHIOETHCS aBTOMAaTHYHO. [lepeBipka mparie31aTHOCTI 0JI0Ka IeTEKTYBaHHS IPU TPUBATIOMY HOTO
30epiraHHi 31IMCHIOETHCS BIIMOBIIHO 10 2.2.4.

3.1.3.3.2 Tlopsiiok IpoBeIeHHS TIEPEAPEMOHTHOI AedeKTallii il BiiOpakoByBaHHS.

HeoOxianicTe mnepenayi Onoka AETEKTyBaHHS B PEMOHT 1 BHUJ HEOOXiTHOTO PEMOHTY
OIIHIOETHCS 32 TAKUMH KPUTEPISIMHU:

- IS TIepeiadi B cepeAHii PEMOHT:

a) BIAXWJI TMapaMeTpiB 3a MEXI KOHTPOJIBHUX 3HAu€Hb NpPU MEPiOAWYHIM TMOoBipmi O10Ka
JICTeKTYBaHHS;

0) He3HauHl JAedekTH Kabemo abo po3’eMiB, sSKi HE BIUIMBAIOTH HA iXHIO TePMETHYHICTH 1
KOPEKTHICTh 3UYMTYBaHHS Pe3y/IbTaTiB BUMIPEHb;

- JUIs Tiepe/iadi B KaIiTaIbHUN PEMOHT:

a) Hempale3gaTHICTh Xo4ya 0 OJTHOTO BUMIPIOBAIBHOTO KaHATY;

0) MexaHI4YH1 YIIKOKEHHS, 10 MPU3BEJIN JI0 MOPYLIEHHS T'epPMETHYHOCTI KOpmycy OJoka
JEeTeKTYBaHHA 200 Kabenro.

3.1.3.4 BinHoBIIEHHS YIIKOKEHOTO (apOyBaHHS

OO6HOBITH yHIKOKeHEe papOyBaHHs Koprnycy Ojoka aerektyBanHs emamno HI-1125 TOCT
7930-73. TIpu 11boMy HEOOXIJHO peTeNbHO MiiOpaTH BiATIHOK (apOH, 11100 BUKIIOUUTH 3HAUYHY
BIJIMIHHICTG JIako(apO6oBoro nokputts. [1oTimM 3 IiasSHKY, 110 MOBMHHA OyTH modapOoBaHa, 3HATH
3a0pynHeHHs. Pap6a Ha MOBEPXHIO HAHOCUTHCS PIBHUM LIAPOM 32 JIOIIOMOTOIO MEH3JIS.

3.1.3.5 3anuc y Tabauito 06Iiky podoTu
Buxkonaiite 3anuc yacy ¢pakTuaHOi poOOTH OJI0Ka AeTeKTyBaHHA B po3/iii 11 dopmymsipa.

3.2 IloBipka 0/10Kka 1eTeKTyBaHHS

IoBipka OyoKa JIETEKTYBaHHs 3IMCHIOEThCS BIIMOBIIHO 10 METOIMKU TOBIPKH, IO HaBeJeHa
HIDKYE.

ToBipui miyIsAratoTh OJIOKK AETEKTYBaHHS MICIIsl PEMOHTY 1 OJIOKH IeTeKTyBaHHS, 1TI0 epe0yBaloTh

B €KCILTyaTyBaHHI1 (TIEpioIuHa TIOBIpKa HE PifIIe pa3y Ha PiK).

3.2.1 Omnepariii moBipKu
[Ipu npoBeeHH1 MOBIpKY MOBUHHI OYTH BUKOHaHI omeparlii, HaBe/ieH1 B Tabuumi 3.2.
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Tabmuus 3.2 - Onepartii HoBipKH

HaiimenyBanns oneparii Ne myHkTy MeTOqUKM
1 30BHIMIHINA OIS 3.2.4.1
2 OnpoOyBaHHS 3.2.4.2
3 Bu3zHaueHHS TpaHUIll JOITYCTUMOI OCHOBHOI BITHOCHOT MTOXHOKH 3243
npu_ BuMiptoBanHi [1E]] raMMa-BUIIpOMiHEHHS T

3.2.2 3acobu noBipku
[Ipu nmpoBeaeHH] MOBIPKK MOBHWHHI 3aCTOCOBYBATHCh TaKi 3aCO0M BUMIPIOBAJIILHOI TEXHIKH 1
o0JiaHaHHS:
- eranmonHe ycrarkoBanHs YIII'/I-3B X01.456.183 TV;
- CeKyHJIOMIp;
- BoJbT™MeTp IudpoBuii B7-21A;
- IcuXpoMeTp acmipamiiinuit MB-4M;
- OapomeTp-aHepoin KOHTpoIbHUI M-67;
- IBM-cymicHmiI mepcoHaIbHUI KOMIT'IOTEp 3 BCTAHOBJICHOIO OIEPAIiHHOI0 CHCTEMOIO
Windows, TEXHOJOTTYHUM MPOrpaMHUM 3a0€3MEUEHHSIM Ta BUIBHUM MOCIITOBHUM MTOPTOM;
- koMruiekT TexHnosoriuauit BICT.412919.001 y ckani:
Anantep nocnigoaoro nopty BICT.468353.001
bnoxk xxuBnennst BICT.436231.001
Kab6ens texnonoriuamii BICT.685621.002
Kab6ens texnonoriuamii BICT.685622.002
JIMCK 3 TEXHONOT1YHUM TporpamMHuM 3a6e3neuenusm BICT.467371.001.
JlorycKaeThCst 3aCTOCYBAaHHSI 1HIIHMX 3aC00IB BUMIPIOBAILHOI TEXHIKH, K1 3a0BOJILHSIOTH 33/1aHy
TOYHICTb.

3.2.3 YMOBHM NOBIpKH

[Ipn mpoBeneHH! MOBIPKH MOBUHHI JOTPUMYBATHUCS TaKi yMOBHU:

- TeMIiepaTypa HaBKOJHUIIHBOTO CePeJOBUIIA MOBUHHA OYTH B Mexax (20+5) °C;
- BIJIHOCHA BOJIOTICTh MOBITPSl HOBUHHA OyTH B Mexax (65+15) %;

- armocdepuuit Tuck Bin 84,0 kIla go 106,7 xIla;

- IPUPOAHMI piBeHb (POHY TaMMa-BUIIPOMIHEHHs He Ounbiie 0,25 Mk3B/rof;

- Hampyra JpKepesa KUBJIeHHS ToBUHHA OyTH B Mexax (12,0+0,5) B.

3.2.4 IIpoBeieHHS MOBIPKU

3.2.4.1 3oBHINTHIN OTIA

[Tpu 30BHINIHBOMY OTJISA/II MOBUHHA OYTH BU3HAUYEHA BiJIIOBIIHICTh OJI0KA IETEKTYBaHHS TAaKUM
BHMOTaM:

- KOMIUIEKTHICTh IMOBHHHA BiAnoBiAaTu po3ainy 3 dopmymnsapa BICT. 418266.006 ©O;

- MapKOBaHHS TOBUHHE OYTH YITKHUM;

- uiom6u BTK He moBuHHI OyTH MOpyIIEHi,

- OJIOK JTETeKTYBaHHS HE MOBHHEH MAaTH MEXaHIYHHX YIIKOJKCHb, SKi BIUIMBAIOTh HA HOTO
mparne3aTHICTh.

[MpumiTka - KoMIUIEKTHICTD OJIOKa JeTEKTYBaHHSI MIEPEBIPIETHCS TUIBKY TIPU BUXOJI1 3 BUPOOHUIITBA.
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3.2.4.2 OnpoOyBaHHs

[TpoBectu onpoOyBaHHs 010Ka AETEKTYBaHHS BIAMOBIIHO 10 po3ainy 2.2.3.

3.2.4.3 BwusHaueHHS OCHOBHOI BiJHOCHOI TOXMOkM mpu BuMiptoBanHi [IEJ[ ramma-
BUIIPOMiHEHHS.

3.2.4.3.1 [ligrory#ite 70 poOOTH €TAJTOHHE YCTaTKOBaHHs raMmMa-punpominers YIII'J[-3B.

3.2.4.3.2 3akpiniTh 0ok nerexTyBaHHS y TpuMmadi kapetku YIII'/[-3B takum uuHOM, 1100
TCOMETPUYHUN IIEHTP IyYKa TamMMma-KBaHTIB 30ircs i3 HEHTpoM naeTekTopiB. LleHTp aeTekTopir
MO3HAYCHHUH CUMBOJIOM «1» Ha KOpIyci O6JI0Ka JeTeKTyBaHHS.

3.2.4.3.3 Iliaroryiite 1o poboTu cuctemMy BimoOpakeHHs iHpopmarii Ha ocHOBI [IK 3rigHO 3
2.2.3.1 HE. ITiaxmtouiTh OJIOK JETEKTYBaHHA /0 aJanTepa 3a JOMOMOTO0 KaOellto TEXHOIOT1YHOTO
BICT.685621.002 i BukoHaiTe oneparii 3rijgao 3 2.2.3.3 HE.

3.2.4.3.4 Yepe3 Tpu XBWIMHH MICIsI MOYATKy BUMIPIOBAHHS BUKOHAWTE M'sATh BUMipeHb I1E]]
ramma-(oHy B MPUMIIIIeHH] 3 iHTepBajoM B 10 c.

3.2.4.3.5 Orpumani pe3ysibTaTd 3aHECITh 10 MPoToKoIy. O0unchiTh cepenne 3HadeHus [1E]]
raMMma-BUIIPOMIHEHHS 32 (POPMYIIOL0:

i H ™ (10)
= 1= =

*

H (3.1)
3.2.4.3.6 IlocraBte kapetky YII['/I-3B 13 Oinokom nerekTyBaHHS B moyiokeHHs, ae [IE]]
raMMa-BHIIPOMiHEHHs Bif mkepena °'Cs nopisaioe H "o (10) = (0,8+0,1) mx3s/rog.
3.2.4.3.7 Yepe3 Tpu XBHIWHM IIiCJS MMOYATKY BUMIPY BHKOHaWTe 1'siTh BuMipeHb [IE]] 3

inTepBaiom 10 c.
OTtpumani pe3yabTaTH 3aHECITh 10 IPOTOKOIY.

3.2.4.3.8 OOuucnite aiiicie 3HaueHHs [IEJ] ramma-BUIIpOMiIHEHHS ?(10), BHUpa)XXEHE B

MIKpO3iBepTax 3a roJIuHy, 3a (HOpPMYyIO0:

H™(10) = H (10)—H, (10) (3.2)
e H L(10)- cepeiHe 3HAYEHHs NOKasip Onoka JETEKTyBaHHs Bix Jpkepena i

30BHIIIHBOr0 raMma-poHny, odunciene 3a popmynoro (3.1), Mk3B/roz;
W;(lo) - cepellHe 3HAa4YeHHs MOKa3iB OJ0Ka JEeTeKTyBaHHS MPHU BUMIPIOBaHHI raMMa-
¢$oHY B IpUMIIIEHH], MK3B/TO/.
3.2.4.3.9 TI'paHuiio OCHOBHOI BiAHOCHOI moxuOkM mnpu BumiptoBanHi IIEJ[ ramma-
BUIIPOMIHEHHS, BHpaXeHy Yy BIACOTKaxX, oO4yuciuTd 3a Takoro Metoaukoro (HACTY
'OCT 8.207:2008).
3.2.4.3.10 [oBipuy TrpaHHLIO BIJHOCHOI BHUMAJKOBOI IOXWOKM pE3yJbTaTiB BUMIPEHb

(SH™(10) ) o6unciuTH 32 GopmyIIom0:
e=t-S (3.3)

ne t = 2,78 — xoedimient Ct’roieHTa npy JA0oBipyii iMmoBipHOCcTI P = 0,95, n =5;
S - BigHOCHUI cepeHiil KBaIpaTHIHUIN BIAXUIT Pe3yIbTaTiB BUMIPEHb, 0 PO3PAaXOBaHUil 3a
dhopmyroro:

ZH:(H */(10)— H" (10) )’
3= ﬁ*(lo)\ n(n—1)

(3.4)
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3.2.4.3.11 'panuirio BiTHOCHOT HEBUKJIIOYEHOT CHCTEMAaTUYHOT ITOXUOKHU pe3yIbTaTiB BUMIPEHb
BHU3HAYITh 32 (HOPMYIIOIO:

H (10)-H"% (10)j2 +[&-'|*o(10)j2 (3.5)

®=11 )
\[ H " (10) 2

ne H o (10) - rpanuns momycTHMOi OCHOBHOT BigHOCHOT HoXuOkHu ITEJ] raMMa-BUIIPOMiHEHHS
VIITJI-3B.

3.2.4.3.12 SIxmo %<o,g,m SH " (10) = £-100 .
3.2.4.3.13 Slmo %>g, o OH(10)=©-100

3.2.4.3.14 Sxmo 0,8<%<8,To H(10)=K-S, -100,

ne K — xoedillieHT, M0 3aJICKUTh BiJ CITIBBIIHONICHHS BHITAJKOBUX 1 HEBUKIFOYCHOT

CHCTEMATHUYHOI HOMMJIOK 1 BU3HAYAETHCA 34 (bOpMy'J'IOIOZ

= (3.6)

Sy - omiHKa CyMapHOro CepeIHbOI0 KBAJIPATUYHOTO BIAXWIY pe3yJabTaTy BUMIPEHb

BUKOHYETHCA 32 (hOpMyIIoL0:

2
Sy =57 {%} (37)

3.2.4.3.15 IlocraBre kaperky YIII'J[-3B 13 61okom nerekTyBaHHs B noioxkeHHs, ne [TEJ]
raMMa-BHTIpOMiHeHHs Bin miepena *'Cs nopismioe H o(10) = (8,0+1,0) mk3B/rox. Bukomaiire
omnepauii 3.2.4.3.7 - 3.2.4.3.14 HE 3 Ti€to pi3HHULEI0, IO PE3YIbTAaTH BUMIPEHb MOTPIOHO 3HIMATH
micnss nosis B 30Hi BUMIPAHA TMOTYXHICTb Bikna mporpamu bdbg.exe BiporigHoro
3HaueHHs BuMiptoBaHoi [IEJ[ ramma-punpomineHHs. O3HaKOK BIPOTITHOCTI € IHIAMKAIliA
BUMIiproBaHuX 3HaueHb [1E/] raMmma-BUTIpOMIHEHHS YOPHUM KOJIOPOM.

3.2.4.3.16 Tlocrate kapetrky YII['J[-3B i3 O610okoM aeTekTyBaHHS B mMoyiokeHHs, ne [1E]]
raMma-BunpoMiHenns Big miepena 3'Cs gopismioe H 0(10) = (80,0+10,0) mx38/rox. Bukomaiire
st BuMipens [1E]] ramma-BunpominenHs 3 intepsaiom 10 c¢ micast nosisu B 3001 BUMIPSHA
MHNOTYXHICTb Bikna nporpamu bdbg.exe BiporigHoro 3HaueHHs BuMmiptoBaHoi IIEJ] ramma-
BunpoMmineHHsa. (O3HaKOW BIPOTIAHOCTI € IHAWKallig BUMiptoBaHuX 3HaueHb [IEJl ramma-

BUIIPOMIHEHHS YOPHUMH KOJIbOpamH. Pe3ynbTaTH 3aHECiTh A0 MPOTOKOITY, MICIS YOro BHUKOHAWTE
omepariii 3.2.4.3.9 - 3.2.4.3.14 HE.

16



Hacmanosa wooo excnayamysanns 5/I6-09

3.2.4.3.17 Buxkonaiite omnepariii 3.2.4.3.16 HE nns I1E]/] ramma-BUnpoMiHEHHS BiJ JKepema

187Cs 31 smavermam H o (10) = (800+100) mx38/rO.
3.2.4.3.18 Bukonaiite onepaii 3.2.4.3.16 HE mnsa I1E]] ramma-BUTIpOMIHEHHS Bif JKepera

BCs 3i snavennsam H *0 (10) = (8+0,1) m38/ro.
3.2.4.3.19 Buxkonaiite omnepariii 3.2.4.3.16 HE nmns I1E/] ramma-BUnIpoMiHEHHS BiJ JpKepemna

1375 3i smavennsm H 0 (10) = (80+10) m3s/rox.
3.2.4.3.20 Bukownaiite onepanii 3.2.4.3.16 HE g [1E]/] raMmma-BunpoMiHEHHS Bij JpKepena

137Cs 3i smaermsam H o0 (10) = (800+100) mM38/ro.
3.2.4.3.21 Buxonaiite onepanii 3.2.4.3.16 HE nmnsa [1E]J] ramma-BunipomMiHeHHS Bij JpKepena

37Cs 31 smavermsam H 0 (10) = (840, 1) 3s/rox.

3.2.4.3.22 V BUnMaaxy yKOMIUIEKTYBaHHS OJIOKa AETEKTYyBaHHS MEPETBOPIOBaYEM iHTEp]EiiciB
KOHTpPOIIOBaHHS Jiana3zoHy BuMipiB [1E/] ramma-BuUnpomMiHEeHHS Ta IpaHUIll JOMYCTUMOI BITHOCHOT
OCHOBHOI MMOXUOKH TPU BUMIPIOBaHHI 3/1ICHIOETHCS 32 HACTYITHOIO METOIUKOIO.

3.2.4.3.22.1 Tligrotyiite 610k AetekTyBaHHsA 10 BuMiptoBanHsa [IEJ[ ramma-BunpomineHHs,
JUISL 90T O:

- i’ eqHaiTe OJOK JNETeKTYyBaHHS JO0 MEpeTBOpioBaya iHTepdeiciB 3a AOMOMOrow kabemro
texHojoriugoro BICT.685621.002;

- M e€qHANTE TepeTBOPOBaY IHTep(EHCiB 3a JOMOMOIroK Kabemo TEXHOJOTIYHOTO
BICT.685622.003 nmo crenma xkomyraniiiHoro CIII-09 BICT.468363.001 (mamami - creHn
KOMYTalliiHUN);

- i €AHalTe BHXiA CTEHAAa  KOMYTALIHHOTO 3a JOTOMOTOI0 Ka0emo TEXHOJIOTiYHOTO
BICT.685691.001 no Bxomy A wuactoromipy 3rigao 3 JCTY 7227 (wapmani - 4acTtoToMip),
YBIMKHYTOTO B PEKUM BHMIPIOBaHHS YaCTOTH 3 YacoM iHTerpyBanHs 10 c;

- IPOTH BiJ JKEpen >KUBJIEHHS MOCTiMHOTO cTpymy 3 Hampyrorw (12,0+0,5) B Ta 3 Hampyroro
(6,0+£0,1) B mig’ennaiite 1o kiem ,,+12 B” ta ,,+ 6 B” cTenaa komyTamiifHOro BiJMOBIIHO.

3.2.4.3.22.2 3akpiniTh O6JIOK I€TEKTyBaHHS y TpuMayi kapeTku ycratkoBaHHs YIII'/[-3B Takum
YUHOM, 11100 FT€OMETPUYHUIN EHTp My4yKa raMMa-KBaHTIB 301raBcsi 3 LIEHTPOM IaMMa-JeTeKTOopa.

3.2.4.3.22.3 YBIMKHITB JDKEpeno >KUBJIEHHS MOCTiiiHOro crpymy 3 Hampyrotw (12,0 +£0,5) B,
nepemukady KAHAJI crenga KOMyTaliiiHOrO BCTaHOBITH B TOJOXKEHHS ,,1”° 1 4epe3 3 XB micid
YBIMKHEHHS KUBJICHHS] BUKOHAWTE T’ SITh BUMIPEHb YaCTOTH 32 TOTIOMOT0I0 4aCTOTOMIpa.

3.2.4.3.22.4 OtpumaHi pe3yJIbTaTH 3aHECITh 10 IpoToKoIy. O0unciiTh cepenne 3HaueHHs [TE]]
raMMa-BUIIPOMIHEHHS 32 (POPMYIIOL0:

5
L Z H% (10)
H *(10) —i=t
5 , (4.10)
e H; (10) — 3HaueHHsS TOTY)XKHOCTI aMOIEHTHOTO CKBIBaJICHTY J03W, BHpaxyBaHE 3a
dbopmyoro:
H, (10) = Fi/ K1, (4.10.1)
ne Fi - i-Te 3Ha4eHHs 4acTOTH, BUMIpSHE B Tepliax 3 JI0MOMOI00 YacTOTOMIpa;
K1 — Koe(iLieHT MIEpETBOPEHHS JUTS I-ro KaHaly, piBHHUIA

20,0773 ,,C-1+ Mx3B-1 * Tox”.
3.2.4.3.22.5 Bcranosits kapetky YII['/I-3B 3 O6mokom nerekryBaHHS y mosioskeHHs, ae [TE]]

ramMma-BUNpoMiHeHHs B mxepena 137Cs nopiBHIOE H *0 (10) =(0,8+0,1) mx3B/rox.
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UYepes 3 xB micisl TMOYATKy BUMIPIOBAHHSA BUKOHaiTe m’sATh BUMipeHb [IEJ] ramma-
BUIIPOMIHEHHS 1 OTPUMaHI Pe3y/IbTaTH 3aHECITh O MpoToKory. O6uncite cepeane 3nadeHus [1E]]
raMma-BUIIPOMiHEHHSI.

3.2.4.3.22.6 Bcranosits kapetky YIII'/[-3B 3 6mokoMm gerexTyBaHHs y monoxenHs, ne ITEJ

raMMma-BUIIPOMIHEHHS BiJl JKepesa 187¢Cg JIOPIBHIOE H *0 (10) =(8,0+1,0) Mx3B/roa Ta BUKOHAWTE
omnepaii (3.2.4.3.22.3,3.2.4.3.22.4,3.2.4.3.225,3.2.4.3.8 - 3.2.4.3.14).

3.2.4.3.22.7 Tlepemukau KAHAJI crenna KOMyTaliifHOTO BCTAaHOBITH B TMOJIOXKEHHS ,,2” 1
noBTOpiTh omepauito 3.2.4.3.22.6 3 Ti€0 pi3HUICIO, IIO0 3HAYEHHS TMOTYXXHOCTI aMOi€EHTHOTO
€KBIBAJICHTY JI03M TaMMa-BUIIPOMIHEHHS 13 BUMIPSHOI YacTOTH HEOOXITHO OOYHMCIIIOBATH 32
dbopmyoro:

H, (10) = Fi/ K2, (4.10.2)
ne Fi - i-Te 3HaYeHHS 4acTOTH, BUMIpSHE B TepIiax 3 JIOMIOMOTOK 4YacTOTOMIpa;
K2 — xoedinienT neperBopenns ayis 2-ro kaHany, piBauii 0,1569 ,,Cx mx3s! x rox”.
3.2.4.3.22.8 Bcranosits kapetky YIII'/[-3B 3 61okoM aerexTyBaHHs y mosioxeHHs, ne [1E]]

ramma-unpominenns sin wkepena 57Cs nopismoe H 0(10) =(80+10) mx3s/rox i Bukonaiite
onepanii 3.2.4.3.22.6 ta 3.2.4.3.22.7.

3.2.4.3.22.9 Tlepemukau KAHAJI cTteHma KOMyTamiifHOTO BCTAHOBITH B ITOJOXEHHS ,,3” 1
noBTOPiTh omeparito 3.2.4.3.22.6 3 Ti€l0 pPI3HUIEIO, 110 3HAYCHHS MOTYXXHOCTI aMOIEHTHOTO
eKBIBAJICHTY /03W TaMMa-BUIIPOMIHEHHS 13 BHMIPSIHOI YacTOTH HEOOXiAHO oOYHCIIOBaTH 3a
dbopmynoro:

H. (10) = Fi/ K3, (4.10.3)
ne Fi - i-Te 3HaYeHHs 4acTOTH, BUMIPSHE B Irepliax 3 JOMOMOIOK YacTOTOMIpa;
K3 — xoedinieHT neperBopeHHs it 3-To Kanainy, piBauit 0,0049 ,,C-1x Mx3B-1 X roz.
3.2.4.3.22.10 Buxonaiite onepartii 3.2.4.3.22.6, 3.2.4.3.22.7 ta 3.2.4.3.22.9 nna [1E]/] ramma-

BUIIPOMiHeHHs Bif mxepena ='Cs H (10) = (800100) mx3B/roxn.
3.2.4.3.22.11 Buxonaiite onepauii 3.2.4.3.22.6, 3.2.4.3.22.7 ta 3.2.4.3.22.9 nnsa I1E]/] ramma-

BUTIPOMiHEHHs Bif mxepena ='Cs H% (10) = (8,0+1,0) m3s/rox.
3.2.4.3.22.12 Buxonaiite onepauii 3.2.4.3.22.6, 3.2.4.3.22.7 ta 3.2.4.3.22.9 nna IIE]] ramma-

BUTIPOMiHEHHs Bif mxepena ='Cs H" (10) = (80,0+10,0) m3s/rox.
3.2.4.3.22.13 Buxkonaiite onepauii 3.2.4.3.22.6, 3.2.4.3.22.7 ta 3.2.4.3.22.9 nnsa I1E]/] ramma-

BUIIPOMiHeHHs Bif mxepena ='Cs H 0 (10) = (800,0+100,0) m38/rog.
3.2.4.3.22.14 Buxonaiite onepauii 3.2.4.3.22.6, 3.2.4.3.22.7 ta 3.2.4.3.22.9 nnsa I1E]] ramma-

BUIIpOMiHeHHs Bix mxepena ¥'Cs H " (10) = (8000,0+1000,0) m38/r0.

[MpumiTtka - Omneparii 3rigHo 3 3.2.4.3.22.14 n03BONISETHCS BUKOHYBATH 13 BHKOPHCTaHHIM
mwxepena °Co, mpu IbOMY TepeBipsA€ThCs eHEPreTHUHA 3aIeKHICTh 610Ka IeTeKTyBaHHS.

3.24.3.22.15 Pe3ynpraTd KOHTPOJIOBAaHHS BU3HAIOTHCS TO3UTUBHUM, SKIIO BOHH
BiJIMOBIAAIOTh 3HAYCHHSIM, HaBEICHUM Yy psinkax 1, 2, 4 tabmuui 1.1, a B nepeBipkax 3.2.4.3.22.11 -
3.2.4.3.22.14 nipu BCTaHOBIJICHH] HA CTeHI KoMyTaniiHoMy niepemukada KAHAJI y monoxxenns ,,1”
pe3ynbraT BuMipeHb Oyne cranoBuTH (2500+375) mk3B/ron, y mepeipkax 3.2.4.3.22.13 Ta
3.2.4.3.22.14 nipu BCTaHOBIJICHH] HA CTeHI KoMyTaniiHoMy riepemukada KAHAJI y monoxxenHs ,,2”
pe3ynbTaT BuMipeHb Oyne ctanoButH (320000+48000) Mx3B/TO.
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3.2.4.3.23 bnok AeTeKTyBaHHS BHU3HAETHCS TAKUM, IO MPOWIIOB MOBIPKY, SKIIO T'PAaHHII
OCHOBHOI BITHOCHOI MOXWOKW NMpu BHMIiproBaHHI KokHOTO piBHA I[IEJ] ramma-BunpomiHeHHS He

nepepuiye 15+2/ H*(]-O), ne H*(].O) — uyncnoe 3HaueHHs [IEJ[ ramma-BuUmpoMiHEHHS, IO
€KBIBAJICHTHE MK3B/TOI.

3.2.4.4 OcpopmieHHS pe3yabTaTiB MOBIPKU

3.2.4.4.1 Ilo3uTuBHI pe3yabTaTH MEPIOJUYHOT MOBIPKH 3aCBIUYIOTHCS BUIABAHHSM CBiJIOITBA
BCTAHOBJICHOT 3T1JTHO 3 3aKOHOJABCTBOM y cepi METPOJIOorii Ta METPOJIOTIUHOI AiSIILHOCTI opMH
a00 BiIMITKOIO B po3iii «CBiJOLTBO PO NMpuitMaHH"» B (HOpMyIIsipi Ha OJOK JETEKTYBaHHS;

3.2.4.4.2 biioku neTekTyBaHHS, SIK1 HE 3aJJ0BOJILHAIOTH BUMOTaM JaHOI METOJUKH, JIO BUITYCKY
3 BUPOOHUIITBA Ta IO 3aCTOCYBAHHSI HE IOIYCKAIOTHCS 1 HAa HUX BUAAIOTH JIOBIIKY PO HETIPUAATHICTD
3T1JIHO 3 3aKOHOJIaBCTBOM Y c(hepi METPOJIOTIi Ta METPOJIOTTYHOT JTISITEHOCTI.
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4 PEMOHT
4.1 PeMoHT 0JIOKa JETEKTYBaHHS 3IIHCHIOE TAMPUEMCTBO-BUPOOHUK 32 aJpecoro:

111 «HBIIIl «Cnapune-Bicm Llenmp»
79026, Vxpaina, m. Jlvsis, 6yn. Borooumupa Benukoeo, 33
Ten.: (032) 242-15-15, ¢haxc: (032) 242-20-15.

S3BEPII'AHHS I KOHCEPBAIIA

5.1 30epiraTu OJIOK AETEKTYBaHHS J0 BBEACHHS B CKCIUTyaTyBaHHA Tpeba B ITaKOBaHHI
MiApUEMCTBA-BUpOOHNKa Ha ckiagax B ymoBax 1 (JI) BimgmoBimHo mo I'OCT 15150-69. Ctpox
30epiranHs He OLTbIIE OAHOTO POKy. Yac TpaHCIOPTYBaHHS BXOJHUTh y CTPOK 30epiranHs BUpoOy.

5.2 Ilpu HEoOXigHOCTI MPOJOBKEHHS CTPOKY 30epiranHs abo 30epiraHHi B yMOBax OiIbII
KOPCTKUX, HDK 3a3HadeHi B 5.1, chooxmBaueBi HEOOXiMHO 3pOOMTH KOHCEpBaIio 0JoKa
nerektyBaHHd BiAnoinHo A0 ['OCT 9.014-78. PekoMeHayeThCsl KOHCEpBAIlis MO BapiaHTy 3aXUCTY
B3-10. BuxopucroByBaHWii mnpu KoOHcepBamii cuiikarenb BigmoBigHo g0 ['OCT 3956-76
PEKOMEHIYEThCS 3aKiIaaTi B Mimieuku 3 TkaHuHu 3rigHo 3 ['OCT 11680-76 abo B nmakeTtu 3 mamnepy
BimmoBigHO g0 TVY13-7308001-069-84. JlomyckaeThCs TPOBOAWUTH HE  OUTbIIe  JIBOX
nepekoHncepBaiiii. CylliHHA CHJIIKareIo IMepel KOHCepBaliclo abo mepea  MOBTOPHUM
BUKOPUCTaHHAM TIpU TepeKoHcepBamii HeoOximHo mpoBoautu 3rigHo 3 ['OCT 3956-76.
Cymapuuii dac 30epiraHHsi OJIOKa JETEKTYBaHHs 3 ypaxyBaHHSIM IEpEeKOHCEpBallii HE MOBHHEH
nepesunryBaTt 10 pokis.

6 TPAHCIIOPTYBAHHSA

6.1 TpancnopTyBaHHs OJOKIB JETEKTYBaHHS INOBHHHO IPOBOJUTHCS B YMOBax, IO HE
MEePEeBUILYIOTh 3HaUeHb, HaBeZAeHUX B 1.2.2.5.

6.2 JlomyckaeTbCsl TPAHCIIOPTYBAHHS OJIOKIB J€TEKTYBaHHS 3aJi3HUYHUM, aBTOMOOUIBHUM,
BOJAHMM M aBla BHJIaMU TpaHCHOPTY. Tum pyxomoro 3aco0y Nnpu TPaHCHOPTYBAHHI 3aJi3HUYHUM
BUJIOM TPAHCIIOPTY - KPUTHUI BaroH, aBTOMOOUIBHUM - 3aKpUTHUH Ky30B a00 (yproH, BOJHUM - TPIOM
CyJlHa, aBla — TEPMETU30BaH1 B1JICIKH.

6.3 IIpu TpancnopTyBaHHI 0J10Ka AETEKTyBaHHS MOBUHHI BUKOHYBATHUCS BUMOTH B1JIIIOBITHO
710 MaHINyIALUIRHUX 3HAKIB, 110 HAHECEH1 Ha TPAHCIOPTHY Tapy.

6.4 CymapHuii yac TpaHCIIOPTYBaHHS OJOKIB JI€TEKTYBaHHS B YIIAKOBaHHI BUPOOHHKa HE
MTOBHHEH TIEPEBHUIYBATH OJIMH MiCSIIb.

7 YTUJII3YBAHHSA

VYTunizyBanHs 0J0Ka AeTEKTyBaHHS MOBUHHO mpoBoauTucs 3rigHo 3 JJCTY 4462.3.01:2006,
JACTY 4462.3.02:2006, 3akonamu VYkpaiHu «IIpo OXOpoHY HaBKOJWIIHBOTO HPHPOIAHOTO
cepenouiay i «[Ipo Bigxomam».

VYTunizyBaHHs Ojoka JeTeKTyBaHHA HeOe3neku g OOCIyroBylOUOro TIepcoHaly i
HaBKOJIMIIHBOTO CEPEJOBUIIA HE CTAHOBHTb.

VYTunizyBanus 0JI0Ka I€TEKTyBaHHS HEOOXITHO pOOUTH METOIOM pO30MpaHHs 3a MOPSIIKOM,
110 MPUHHATUN HA MiANPHEMCTBI-CII0KHBaYI.
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TOJIATOK A

TEXHOJIOI'TYHE ITPOI'PAMHE 3ABE3IIEUEHHA
ITPOI'PAMA BDBG.EXE (Bepcis 1.5.0.2)

KepiBHULITBO KOpHCTYBaua

A.l TexHosoriyne mnporpaMmHe 3abe3neueHHs npu3HaYeHe s IHIUKALl B peaJbHOMY
macmTabi yacy I1EJ] raMma-BUIpOMiHEHHsS i TeMmmepaTypd HABKOJHMIIHBOTO CEPEJOBHINA, IO
BuMiproe 0710k nerekTyBaHHs b/IBI'-09, nepernsaay ¥ 3MiHu kaniOpyBabHUX KOS(DIIIEHTIB 1 agpecu
0JI0Ka JICTeKTYBaHHS, a TAKOXK 1HIUKAIII] HOTO 3aBOJCHKOT0 HOMEDA.

" - TiNBKHM IUIS GJIOKIB JIETEKTYBaHHS 3 BOY/IOBAaHUM JIATYMKOM TEMIIEpPaTypH.

A.2 TexHoJOTiYHE TMpOrpamMHE 3a0e3IeUeHHS MOXKE 3aCTOCOBYBATHCS ITIIIPUEMCTBAMHU M
OpraHi3aIfisiMu JJisi PeMOHTY i mepeBipku 0110kiB netektyBanns bJIBI-09.

A.3 TexHomnoriune mnporpamHe 3a0e3nedeHHs Moxe ¢yHKHioHyBaTH Ha IBM-cymicHomy
nepcoHanbHOMy komi totepi (ITK) 31 BcranoBieHow omepaitiiinoro cucremoro Windows XP a6o
Windows 7.

A4 IMigxmouenns Omoka nerekryBanHs bBJIBI-09 mo IIK, a Ttakox xuBieHHS Oioka
nerektyBanHsa BJ/IBI'-09 3aiiicHioeThes 3a tonoMororo aaanrtepa inrepdeiicy USB <--> RS-485.

A.5 Jlo ckiiagy TEXHOJIOTTYHOTO MPOTPaMHOT0 3a0€3MeUYeHHs BXOAATh!
- nporpama bdbg.exe;

- ApaiiBepu nociigoBHoro npuctporo USB Ta nocainosHoro nopty USB.

A.6 BcTaHOBJIEHHS TEXHOJIOTTYHOTO IPOTPaMHOT0 3a0€e3MeueHHs

st BcTaHOBJICHHST HEOOX1THO MaTH MpaBa aIMIHICTpaToOpa.

A.6.1 BcranoBienHs apaiiBepis nociigoBHoro npuctporo USB 1 nmocnigosHoro nopty USB.

[Tpumitka - BeranosmioBatu apaiiBepu Ha 1K HeoOxigHO nmumie oauH pas. Skmo apaiiBepu
OyJIn BCTAHOBJIEHI paHille, HANpUKJIaJ MPU BCTAHOBJCHHI SKOT0-HEOYIb IHIIOIO MPOrPaMHOI0
3a0e3neueHHsl, TO1 BCTaHOBJIEHHs 3/ilicHIOBaTH He Tpeba. [loTpiOHO nMIe BCTAHOBUTH MapaMeTp
Bpems oxugaHus Tak, sk onucaHo HUXKYE.

Jlns BcraHoBJIeHHs JpaiiBepiB, npu BiakiaoueHoMy Bif 1K aganrepi inTepdeiicy, 3amycTiTh
¢daiin CDMXXXXX.exe 3 manku Drivers iHCTaNSIIHHOTO IUCKa 1 JOYeKalTech 3aBEpUICHHHS
BcTraHoBIIeHHS (XXXXXX — HOMep Bepcii apaiiBepiB). BupoOHukoMm npaiiBepis € komnanis Future
Technology Devices International Ltd. IloBHy iHdopmarito mpo apaiiBepu 1 OCTaHHIO BEPCIiIO
JpaiiBepiB MOXKHA OTpUMAaTH Ha caiiTi BupoOHuka (http://www.ftdichip.com/).

[Ticnst BcTaHOBIIEHHS JpaiiBepiB MiAKIOUITH afantep iHTepdeticy no I1K, a 6510k kxuBIEHHS
ananrepa iHTepdeicy 1o Mepexi 220 B. V pesynbrati y ciucky npuctpois 1K 3’saButhcst mpuctpiit
«mocnigoBuuit mopt USB» («USB Serial Porty).
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=4 Avcnetyep ycrpoiicTe

Qaiin  Jeiicteme Bua  Cnpaeka
a= || HmEl®

» B Bugeoapantepel i

b Ackosbie ycTpoiicTea

[l dpyrue ycrpoiictea

¢ [ty PCl-konTponnep Simple Communications
I -3 3BYyKOBbIE, BUAED M UIPOBLIE YCTPONCTEA
bED Knasuatypei

» 78 KomnbtoTep

5§ Kowtponnepsi USB

{Z] Moaeme!

» B Moruopei

b - Mbiwm u whble yrassisatowme ycTpoiictea

» B MepeHocHbie ycTpolicTea

4YF" Moptel (COM u LPT)

"? Bluetooth Serial Port (COM10)

.73 Bluetooth Serial Port (COM11)

-.JZ' Bluetooth Serial Port (COM3)

.75 Bluetooth Serial Port (COM4)

.77 Bluetooth Serial Port (COMS)

Y5 Bluetooth Serial Port (COM6)

-.73" Bluetooth Serial Port (COM7)

.. ,'? Bluetooth Serial Port (COMS)

..Y7 Bluetooth Serial Port (COM9) L4
Y5 Mopt npunTepa (LPT1)
.77 MocnepoeatensHbiii nopt (COML)
» .I7¥ Mnonecconm

m

Jis HopmanbHOro (yHKLIOHYBaHHS mnporpamu bdbg.exe y BiactuBocti Latency Timer
nociigoBHoro nopty USB HeoOxinHO 3amaTu MiHiManpHe 3HaYeHH: 1mS. [ nporo HeoOXiaHO:
- Bigkputu BikHo CBownctea: USB Serial Port (COM_);

Coiicrsa: USB Serial Port (COM12) [

Obwwe | MapameTpbi nopTa l [Dpaitsep I Ceeperna

__ USB Serial Port (COM12)
-

Tun yctpoiicea:  Moptel (COMu LPT)

Warotosutens:  FTDI

Pasmewetme: USB Serial Converter

CocrosHue ycTpoiicTea

YcTpoitcTBo paboTaeT HOPMansHO. -

= = = = = . . . . . S

[ 0K ] [ Ommena

- BUOpatu B HhOMY 3aKiajky [lapameTpsl noprta
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Caoiicma_: USB Serial Port (COM12) u
NapameTpsl nopTa | Opaiteep | Caenetmn
CxopocTs (BuT/c): [9600 v)
Bumol aaHHbX: [8 v]
\ YemHocTs: [Her V]
|
Cronosbie BuTsI: [1 v]
Ll
[l YnpasneHue NoToKom: [Her v]
Ll
: [Dpnommenmo ] [ BoccTaHosuTs yMonyaHUs ]
(|
(|
[l
Ll
||
||
||
: [ 0K ] [ Ommena

- HATUCHYTHU KHONIKY [lOMOMHUTENBHO

JononnuTensHsie napameTpsi S‘_QM&Z | —

Pasmep USB-nakeTta OtmeHa
Yrobbl yCTpaHUTL NpobneMs! C NPOM3B0AMTENBHOCTHIO Ha HUSKUX CKOPOCTAX NEpeaaqu,

ronpo6yiiTe yMEeHbLWMTL SHa4eHne. YMonuaHua

YT0BkI YBENMYMTE NPOM3BOANTENBHOCTD, MOMPOBYITE YBENWHYUTD 3HaYEHHe,

Bydep npuema (BaiTo): 4096 -
Bydep nepeaaqn (BaitTol): 4096 v
[lononHuTenbHbIe HACTPONKK Ans BM cepum [lononHUTENbHBIE ONLYN

Tp1 BO3HUKHOBEHM OLWMBOK MPW NPUEME AGHHBIX OT

YCTPOICTBa, NONPoBYINTE YMEHBLNTD 3HaYeHue. OBrapysxetie ycTpoiicTs Plug-and-Play

]
W3MeHeHVe TalmayTa M) T C NPUHT!
Bpems oxuaaHns (Mcek): ererve TalimayTa npu pabote c npurTepon [
OTMEHUTb, ECIM YCTPOICTBO BLIKIOYEHD ]

TaitMayTol OnOBELUEHME MPU CTYYSITHOM OTKIIOHEHIM &l
yCTpoiicTBa

MuHUManbHoe sHa4eHue TaiiMayTa YCTaHoBUTE MHIO RTS npu 3asepwerim pabotel ||

Ana yTeHna (Mcex):

MuHUMaNbHOE 3HayYeHue TaiMayTa 3anpeTuTe yNpasneHue MOAEMOM NP CTapTe ]
Aang 3anucn (Mcek):

(2 [
Homep COM-nopTa: [COM 12 '] E]

f

.

- 3MIHUTH 3Ha4YeHHs Bpemsa oxuaaHus (mc);
- 3aBepILINTH BBij, HaTHCHYBIIH KHONKY OK.
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A.6.2 Bcranosnenns nporpamu bdbg.exe
Jns BctanoBieHHs1 mporpamu bdbg.exe 3amycTiTh Ha BUKOHaHHs ¢ain Setup.exe 3 manku
BDBG-09 iHcramsimiiiHOro aucka i, BIJANOBIAOYM HA 3alHWTAaHHSA 1HCTAJIATOpa, JOYEKAHTECh
3aBEpILCHHS BCTAHOBJICHHSI.
VYci ¢aiinu nporpaMu KOMIOITHCS Y KaTaJlor
<bootdrive>:\Program Files\SVC\ bdbg
a0o B KaTajor, 3aJJaHui TpU 1HCTAIISI].

A.7 BunaneHHs TEXHOJIOTIYHOTO MPOrPaMHOTo 3a0e3MeYeHHs

A.7.1 JIns BuganeHHs (ISIHCTANIALIT) TEXHOJIOTIYHOTO IPOrpaMHOro 3a0e3MeUeHHs] HEO0X1THO
BIJIKpUTH MeHIO [1yCK Ta mepeitu B

[Tanens ynpaBiieHus -> Y CTaHOBKA U yJlaJ€HUE TPOrPaMM

VY mepelniky BCTaHOBJICHUX Iporpam moTpiOHO BuaimuTH «Bdbg» 1 HAaTUCHYTH KHONKY
«YIaJIUTBhY.

A.8 IlepeBipka Ha nocTOBipHICTE (aitia BDBG.EXE
A.8.1 MD5-xem (konTposibHa cyma) aiina BDBG.EXE Bepcii 1.5.0.2 nopiBHro€:
17 15d4 12 ae 27 d1 b9 39 80 21 22 46 de e8 54
A.8.2 bynp-komu MD5-xem ¢aitna BDBG.EXE woxnHa po3paxyBatu 3a J0MOMOTOIO
KoMmaHaHoro psaaky Windows:
certutil -hashfile <bootdrive>:\Program Files\SVC\ bdbg.exe MD5
VY Bumanky, skmo po3paxoBanuii MD5-xem He cmiBmagae 3 BHIIEBKa3aHHM, TO MPOTpamMy
BDBG.EXE nmomtkomxeHo 1 i HeoO0X1HO MepeBCTaHOBUTH.

A.9 IIporpama bdbg.exe
A.9.1Tlicns HOpManbHOTO 3amycKy mnporpamu bdbg.exe BHBOAMTHCS BIKHO TPOTpaMu i
aKTHBi3yeThCs 3aknanaka Hacrpoiika (pucyHok A.1).

A& BAEr-09 - x
Paofigra  Hactpofika
Bepcia
w1502
COM-mopT Moea
" English " Rugzian * Ukrainian
COmMT -
PesynbTaTH BuMipiE
[ 3fepirati a0
{v
- |5_ Fiesult tat
-
[ Mofyroea Bepeia
[ PoswdpsHdi npoTokan

Pucynok A.1 — BikHo nmporpamu bdbg.exe 3 aktuBHO0 3aKkiankor Hacrpoiika

VY mepury 4epry B Hili HeoOXiqHO BUOpaTtu MOBY iHTepdelicy: Anrmiiicbka, Pociiiceka abo
VYkpaiHcbka.

Hani HeoOxinmHo BuOpatn COM-mopT, A0 SKOTO MiJKIIOUYEHUH OJIOK JeTeKTyBaHHS 4epes
agantep. [lpu pob6oti i3 COM-moptom, mo emymroeTbes depe3 USB, HeoOXimTHO BCTaHOBUTH
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npamnopellb Ha inaukaropi USB-emymsania. YV Bunanky HenpasuibHoro subopy COM-niopty OynyThb
B110OpakaTHCs BIAMOBIAHI JIarHOCTUYHI TTOB1JJOMJICHHS.

['pyna Pe3yabTaTn BUMipiB BiamoBinae 3a 30epekeHHS pe3ysIbTaTiB BUMIpPIB Ha JHUCKY B
TekcToBoMY (haiiii. TexcToBuii (aitr CTBOPIOETHCS B IMAITIII:

<bootdrive>:\IToas3oBarenmun\<User>\Mou noxkymentsr\Bdbg

IM’s daiiny 3agaeThes y BIANOBITHOMY PSAAKY BBOMy. [[s1 30epeskeHHST pe3ysbTaTiB BUMIPIB
HEOOXiTHO BCTAaHOBUTH IMpanopelnpb Ha iHAuKaTtopi 30epiraTm, BUOpaTH peXuUM 30epeKEeHHS:
30epiratu HenmepepBHO a00 30epiraTu N 10CTOBipHHUX 3HAYEHb, 1 33J1aTH IHTEPBAJl 30€pEKEHHS B
cekynaax. [lepernsmaru panime 30epexeHi pe3yabTaTd BUMIPIB MOKHA OyIb-IKUMH [TPOrpaMaMH,
MPU3HAYCHUMH IS TIEperysiay ¥ peraryBaHHs TekcToBux daimiB (*.txt). Hampuknazn, notepad.
[Mpuknan pe3yiabTaTiB BUMIpiB, 30epekeHUX 3a M0moMOror mnporpamu bdbg.exe, HaBemeHUi y
Honatky B.

Ingukatop IloGyToBa Bepcisi BUKOPHCTOBYEThCA ISl POOOTH 3 MOOYTOBOIO Bepcielo OioKa
nerextyBanHs bJIBI'-09, y sikiit BiCyTHIN HU3BKOUYTIMBUHN ACTEKTOP.

[ngukaTop Po3dmmpeHuii mMpoToKoJ 103BOsIsie BUOpaTH poOOTY 3 OJIOKOM JETEKTYBaHHS 3a
posmupeHumM mporokosom (V1.3).

[Ticst 3aBepieHHss podoTH 3 mporpamoro bdbg.exe Bei 00paHi HACTPOIOBAHHS 30€PITalOThCS Y
¢aiini bdbg.ini Ta mpu HacTymHOMY 3amycky mporpama bdbg.exe ctapTye Bike 3 HUMHU.

Jlani HeoOxigHo BuOpaTy 3aknanky Podora (pucyHok A. 2).

Ak, BET-0% — x
Fofiora l Hac‘rpolﬁma]
3ae. M
BHMIPAHA NOTYAHICTE Crar. noxuika TEMIMEPATHP Tect
OETEKTOP Aapecauis O eirain
BHCOKOYY T NMBHA HU3BKOYY T NMBKFA
s [ =] || nepeaano0
-] agpeca Gnoky e aH:
K.oe$ilieHT MHO%EHHA 1 10
MaTauHui koed.
M epTEME Yac [Popryna) 100 L 50 L FATPUMEM :‘ . )
MpuiaaTo: 0
M epTemE yac [dismuqHmE) 100 e 50 e Hosuii koed. ,——|
v B i o mk3E T SEUHII] .
v BnacHuil o o4 Maradnar: 0
|
YnpagniHHa
Aapeca sanvmie |1 - MpHioM Koeg. | Mepenada koed. | BuripiEaHHA |

Pucynok A. 2 — BikHo nporpamu bdbg.exe 3 akTuBHOIO 3aKiakor0 Podora

Ha expani Oyne BitoOpaxena iHdopmaiisi, po30uTa Ha Taki Tpynu:

- 3aB. Ne — TyT BifoOpaxkaeThcs 3aBOJICHKUI HOMEp OJI0Ka JeTeKTyBaHHS.

- BUMIPSHA ITOTYKHICTD — Tyt BinoOpaxaerbcs pesdynbrar Bumipy IIEJ], npuitHstuii
BiJl OJIOKa IeTeKTyBaHHS. [HauKallis MOXe 3IHCHIOBATUCS IBOMA KOJIbOpaMHU: cipuM i yopHUM. [Toku
MaKCUMallbHa CTATUCTHYHA TIOMWJIKA PE3YNIbTaTy BHMIPY IMEPEBHIIYE MaKCUMAIBHO JOMYCTHMY
noMUJIKY 3rijiHo 3 TY — konip iHauKaii cipuii. Y mpoiieci iHTerpyBaHHS MaKCUMaJIbHA CTATUCTUYHA
MOMUJIKa 3MeHITyeThesl. Komu BoHa Oyze nopiBHIOBaTH a00 OyJie MEHIIIa MaKCUMAIBHO JTOTTYCTUMOL
MOMMJIKH 3TiHO 3 TY, — KoJip 1HAUKAIi] 3MIHUTECS HA YOPHUH.

- CraT. moxumOKa — TYT BIIOOpaKAETHCSA MaKCUMallbHA CTAaTUCTUYHA TOMHJIKA PE3yiIbTaTy
Bumipy ITE/L.

- TEMIIEPATYPA — 1yt BinoOpaxaeTbcs pe3yibTaT BUMIPY TeMmIepaTypH, NPUHHATHI Bix
0J10Ka JeTeKTyBaHHs. SIKIIO B OJIOK I€TEKTyBaHHS HEe BOYZOBAHO TEpMOJATUHK, TO B LiH rpymi Oy/e
BimoOpakarucs “--,-*.

- Tect. V wmiil rpyni BinoOpa)kaeTbCsl pe3ybTaT caMOTECTyBaHHS Ojoka jAeTekTyBaHHs. [lpu
CrpaBHOMY OJIOIll JETEKTyBaHHS TyT BimoOpakaerbcst mosigomiienHs Hopwma. Ilpu BiamoBsi
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BUCOKOUYTIHBOrO jeTekTopa — BUCOKOUYTJIMBUM, a mpu BiaMOBi HH3BKOYYTIHBOIO —
HU3bKOYYTJIMBHUM. TToBinoMIeHHS PO BiMOBH Bi0OPaKAIOTHCA YEPBOHUM KOTbOPOM.

[Ticns 3amycky mporpamu iHGopMarlist B IEpHIMX 1’ ITOX IPyINax BiACYTHs 10 MOYaTKy OOMiHY 3
OJIOKOM JIETEKTYBaHHS MiCJIsl HATUCKAaHHS KHONIKY BuMiproBaHHs (ONMC KHOMIOK HAaBEACHUN HIKYE).
[Tpu mopymeHHi 0OMiHy 3 OJIOKOM JETEKTYBaHHS (HAIPHUKIIAJ, TIPH BiJ €HaHHI Kabeinto Bia O10Ka
NETEKTYBaHHs ) iHpOpMaIlisl B IEPIIUX 1T’ SITHOX TPyMax OYHIIYEThHCS.

- AIETEKTOP. UYepe3 Te, mo g0 ckiaxy OJoOKa JAETEKTyBaHHS BXOJSITh BHCOKO- 1
HU3bKOUYTIUBHUI JIETEKTOpH, Il rpyma po30uTa Ha JABI MIATPYNH JUIsL BBOAY 1 BiZOOpakeHHs
KaIiOpyBaJIbHUX KOE(]IIIEHTIB BUCOKO- 1 HU3bKOUYYTIUBOIO JIETEKTOPIB.

- KoediuieHT MHOKeHH — KOe(DiLlI€HT, 110 BPaXOBYE YYTIUBICTh JETEKTOPIB.

- MeptBuii yac (popmyaa) — koedimieHT, MO JO3BOJISIE JIiHEAPI3yBaTH 3aBajl JIYUIBHOT
XapaKTePUCTHKH JETEKTOPIB HAPUKIHII Jliana30Hy BUMIpY.

- MeprtBuii yac (pisuunnii) — ¢pizuynmii “mMepTBUN” Yac IETEKTOPIB y MIKPOCEKYHAAX, IO
HOPMYETBCS allapaTHoO.

- BaacHuii ¢oH — BiracHui (hOH BHCOKOUYTIIMBOIO JeTekTopa. Ynciio B MK3B/To/, 1110 Oyze
BigHIMaTucsi Bin pesynbrary Bumipy IIEJl, oTpumaHOoro Big BHCOKOYYTIMBOTO JETEKTOPA.
3HATTA/BCTAHOBJIEHHS Npanoplsl iHaukatopa BuacHuili ¢oH 103BoJIss€ 3a00POHATH/IO3BOISTH
poboTy 3 BracHUM (OHOM IS CYMICHOCTI 31 cTaporo Bepcieto 6okiB nerekryBanus bJbI-09. [Tpu
po06oTi 3 morouHoro Bepciero 61oka BJIBI-09 3uATTS qaHOTO Mpanopilsd Npu3Beae 10 HEMOKIUBOCTI
npuiiMaTH i TiepeiaBaTH KaliOpyBaibHI KOS(IIIEHTH.

[Ticns 3amycky nporpamu B rpyni JETEKTOP BinoOpakaroTbcest kKaniOpyBaibHi Koe(illieHTH 3a
3aMOBUYBaHHAM. [lepersiy 1 Kopekiist KoedilieHTiB, 3aMMCaHNX B €HEPrOHE3ICKHY ITaM'sITh OJI0Ka
JCTEKTYBaHHS, 3[IIHCHIOEThCS 3a jJonomoroto KHomok Ilpuiiom koed. i Ilepemaua koed. (ommc
KHOTIOK HABEJCHO HUKYE).

- Anpecanisi. Anpeca 05I0Ka JETEKTyBaHHS 30€piraeTbcs B MOro €HEproHe3aliexkHiil mam'sTi.
Anpecy, sk 1 xamOpyBanbHi Koe(illieHTH, MOXKHA 3MIHUTH. JJI1 1bOTO HEOOXIJHO BCTAaHOBHUTHU
HeoOXiHe 3HaYeHHs ajipecu B 1ol BBogy HoBa agpeca 6/10ka i HATUCHYTH KHONIKY 3MiHHMTH.

Skmo podoTa 3 OJI0KOM JACTEKTYBAaHHS BEACTHCS 3a PO3MKUPEHUM MPOTOKoJoM (v1.3), To B moi
ITorounmii koed. 3aTPpUMKH BiTOOpaXKae€ThCs MOTOYHMH KOe(IIIEHT 3aTPUMKH BIJIOBiII Ha
IIMPOKOMOBHMM 3amuT. Lleil koedilieHT Takoxk 30epiraeTbCsi B €HEproHe3aJekHii nam'saTi Ojioka
JETeKTYBaHHA i Moke OyTH 3MiHeHUM. [[71st #ioro 3MiHM HEOOX1THO BCTAHOBUTH HEOOXiTHE 3HAUCHHS
B nosie BBoay HoBmuii koed. 3aTpuMKH if HATUCHYTH KHONKY 3MiHMTH.

VBara! Ilicist HaTHCKaHHSA KHONKM 3MIiHMTH B OJIOK JETEKTYBaHHS OJHOYACHO MEpeNaloThCs
3Ha4eHHs 3 nouiB BBy HoBa aapeca 6.10ka it HoBuii koed. 3aTpumku. ToMy nepest HaTUCKaHHAM
KHONKY 3MiHUTH HEOOX1HO BIEBHUTHUCS B KOPEKTHOCTI 3HaY€Hb KOXKHOTO 3 I10JIIB BBOJLY.

k1o poboTa 3 6J10KOM JETEKTYBaHHS BEAEThCs 3a MPOoTOKoIoM V1.2, To nosst [loTounnii koed.
3aTpuMkH i HoBuii koed. 3aTpMMKHM HeOCTYNHI ¥ iHQopMallis 3 HUX HE MepeJaeThesi B OJIOK
JeTeKTYBaHHSI.

- O6miH — napametpu 06MiHy 1o CoM-TIOPTY 3 OJIOKOM JIeTeKTYBaHHS.

- llepenano — nepenano 6aiT y 00K JeTEKTyBaHHS.

- [IpuiinsiTo — npuiiHaTo GaiiT Bia GJI0Ka JETEKTYBaHHS.

- [loMu0K — MOMUIIOK MpU OOMiHI 3 OJIOKOM JIeTeKTyBaHHA. Bennka KiIbKICTh TOMMIIOK MOXeE
CBITYUTH TIPO YIIKOKEHHS KaOEI0 Mik OJIOKOM JCTEKTYBaHHSA W aganTepoM abo aaanTepoMm i
NIEPCOHAIIBHUM KOMII'FOTEPOM.

VYV HuxkHii uyacTuHi BikHa PoGora posramoBaHa rpyna YmnpaBJiHHSA, 110 CKJIaJa€eTbes i3
4oTupbhox KHOMOK Ilpuiiom koed., Ilepenaua xkoed., Bumipropanusi, Cton 1 moss BBogy Ajpeca
3aNuTiB.

3a I0MOMOroI0 I0JI1 BBOAY AJpeca 3alIUTIB 33Ja€ThCs ajpeca OJI0Ka JETEKTYBaHHS, 3 SIKUM
Oyzie BUKOHYBATHCS poOOTa.

KHonky BUKOHYIOTH Takl QyHKIIII:
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- lIpuiiom Koed. — HaTUCKAHHS Ha IO KHOTIKY J03BOJISIE TPUAHATH KaaiOpyBaibHI KOeDIIEHTH,
10 3alycaHl B CHEProHE3aJekHy IMaMm'sTh OJIOKa JETeKTyBaHHS, W BiIOOpa3uTH iX y TpyIi
JAETEKTOP. Sxmio 610K 1eTeKTyBaHHS HE BIJIIIOBIA€, TO Oy/1e BUBEICHA BIIIOBITHA JIIarHOCTHKA,
a B rpyni AETEKTOP 6ynyTs BinoOpaxkeHi KOedilli€eHTH 32 3aMOBUYBaHHSIM.

- Ilepenaua koed. — HATHUCKaHHS Ha MO KHOMNKY JO3BOJSE€ TepeaTH KaiaiOpyBalibHI
koedimientu, mo BimoOpaxeni B rpyni JAETEKTOP, B enepronesanexxny mnam'sitb Oioka
JETEKTYBaHHs. SIKIII0 OJI0K ACTEKTyBaHHS HE BINOBIAa€, TO Oy/ie BUBEICHA BiANOBIIHA JIarHOCTHKA.

- BumiproBaHHsi — HATHCKAaHHS Ha 1[I0 KHOIKY 3aIyCKa€e HETIEPEPBHUIA MPOIIEC 3aUTy B OJI0Ka
JETEKTYBaHHsI, IPUHOMY i BimoOpaxkeHHs pe3ynbTaTiB BuMipy I1EJ[. 3anmutu B 610K JeTEKTYBaHHS
MepelaloThCs 3 MEPI0JIOM B OJHY CEKYHITY.

- Cron — HATHCKaHHS Ha IO KHONKY MEpepuBae Mpoiec OOMiHy, 3amylIeHHH KHOIMKOIO
BumiproBannsi. HaTtuckanHs Ha 110 KHOMKY He ouminye iHpopmamiro B rpynax BUMIPSIHA
IHOTY/XHICTb, Crar. noxudoka, Tect.
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JIOJIATOK B

[TPOTOKOJI OBMIHY CUCTEMMU BIZIOBPAYKEHHS IHOOPMALIIT
3 BJIOKOM JETEKTYBAHHS

b.1 O6MmiH KasipamMu TaHUX MK OJIOKOM JI€TEKTYBAaHHS i CHCTEMOIO Bi1oOpaskeHHs iH(popmartii
3MiCHIOETHCA 10 iHTepdeiicy RS-485 y HamiBAyIIIIEKCHOMY PEXKHUMI.

[TapameTpu oOMiHYy:

- mBUAKICTE: 19200 6it/c;

- IOB)KHMHA CJI0BA JaHUX: 8 OIT;

- OIT mapHOCTI: HEMAE;

- crom Oitu: 1.

YacoBwmii iHTepBaJI MiXK OaiiTaMu B OJJHOMY KaJIpi HE MOBHHEH mepeBuiryBatu 1 mc. YacoBuit
1HTepBaJ MK KaJpaMH IIOBUHEH OYTH HE MEHIIE 5 MC.

b.2 [licns momaui Hampyru SKUBJICHHS BiJ cHCTEMH BimoOpaxkeHHs iH(opmarii Ha OJ0K
JETeKTYBaHHS, BiH, He Mi3Hime Hix yepe3 30 ¢, aBTomatnyHo noynHae BumiptoBanHs [1E]] ramma-
BUIIPOMIHEHHS i 00pOOKyY KaJpiB JaHHUX BiJ CUCTEMH BimoOpaskeHHs iH(popMmariii.

b.3 Lleit Onok JeTeKTyBaHHS MIATPUMYE BEpCil0 MPOTOKONY iH(opMariifHoro oOMiHYy 3
4-po3psimHuM 1osieM azpecH (v1.2), a Takok BepCiro - 3 8-po3psaaHuM nosieM aapecu (v1.3).

b.3.1 Ilpotokon iHpopMmariiiiHoro oominy 3 4-po3psiHuM noiieM ajapecu (v1.2).

Jns opmepxaHHs Big OJoka JeTeKTyBaHHs BuMiptoBaHoro 3HaueHHs IIEJI, cucrema
BioOpakeHHs iH(opMallil moBMHHA mepeAatu OiokoBi aerektyBaHHS kaap «3amut IIE/». He
paHime HDX 4yepe3 5 Mc 1 He mi3Hime HiK depe3 15 Mc OJIOK eTeKTyBaHHS BIAMOBICTH KaapoM
«ITorouna ITEJl», y sikomy O0yne nepenana norouna [1E/], MakcumanbHa cTaTUCTHYHA MOXHOKa ii
BHUMIpY, @ TAKOXK PE3yJIbTaTH CaMOTECTYBaHHS OJIOKA 1€TEKTyBaHHS.

Jns onepxkaHHs Biag OJioka JeTeKTyBaHHsA (3 BOYJOBaHUM JaTUMKOM TeMIIEpPATypH)
BHUMIPIOBAHOTO 3HAUEHHS TEMIIEpAaTypH, CUCTeMa BiloOpakeHHs 1H(opMalii MOBHHHA IEperaTH
OJIOKOBI JIETEKTYBaHHS KaJip «3anmuT TeMnepatypuw». He paniie Hix depe3 5 Mc 1 He Mi3HILIE HIXK
yepe3 15 Mc 00k jeTekTyBaHHS BiAnmoBicTh kaapom «IloToyna Ttemmepartypa», y skomy Oye
nepeaaHa NoToYHa TemMreparypa i craH TepMoJaTyMKa.

Jlns onepxaHHs Bl OJ0Ka I€TEKTYBaHHS MOTOYHUX KaliOpyBaJlbHUX KOE(]IIIEHTIB cHCTEMaA
BiJoOpaxkeHHs 1H(opMallii MOBHHHA NepeaaTd OJOKOBI JETEKTYBAaHHS KaAp «3amMT MOTOYHMX
koeginientiB». He misnime HiK uepe3 500 mc 010K JeTEKTyBaHHS BIANOBICTh KagpoM
«Koedinientn», y skomy OyayTh nepesiaHi MOTOYHI KaaiOpyBaibHi KOSQIliEHTH.

Jns 3miHM KaniOpyBaldbHUX KOEQIIEHTIB, cucTeMa BiAoOpakeHHS 1HQopMalii MOBHHHA
nepenatu 010KoBi neTekTyBaHHs Kajp «Hoi koedinienTn». He mizHime Hix uepe3 500 mc 6110k
NeTeKTyBaHHA BIAMOBICTh KaapoMm «IlinTBepaxeHHs1 koediuieHTIB», y sSskoMy OyayTh IepenaHi
pe3yabTaTu MpuiloMy KamiOpyBalbHUX KOEQIIi€HTIB. Y BHUMAJIKy HOPMAJIBHOTO HpUHOMY OJOK
JIETEeKTYBAaHHS 3allHCy€ iX B €HEProHe3aJekHy MaMm'aTh M, He mi3Hime HiK depe3 30 c, mounHae
BuMiproBanHa [1E]] ramma-BUITpOMiHEHHS 3 ypaXyBaHHAM HOBHUX KO€(IIlI€HTIB.

Jlns oneprkaHHs BiJ OJ0Ka I€TEKTyBaHHS HOTO 3aBOJICHKOTO HOMEpa, CUCTeMa B1AOOpaXKeHHs
iHpopMallii MOBMHHA NepeaaTu OJIOKOBI IETEKTYBaHHS Kajp «3anmuT 3aBoAacbkoro Ne». He panime
HIXK yepe3 5 Mc 1 He Mi3Hile HiK yepe3 15 Mc 610K JeTeKTyBaHHS BiANOBICTh KaJipoM «3aBOACHKUM
Noy, y sxomy i Oynie mepeaHo 3aBOACEKHIA HOMED.

Jns 3miau agpecu OJoka JETEKTYBaHHA cCHCTeMa BioOpakeHHs 1Hdopmalii MOBHHHA
nepenatu OJOKOBI I€TEKTYBaHHs KaJp «3miHa agpecu». He panime Hix depe3 5 Mc 1 He Mi3HilIe
HIX yepe3 500 Mc 6510k AeTeKTyBaHHs BIANOBICTh kajpoM «IlinTBepmxeHHs».
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Yeaea! Y noni anpecu xaapy «IligTBepaskeHHs» Oye 3amucaHo Ie cTape 3HAYCHHS aIpECH.
VY BuUMagKy HOpMajbHOro NpuUiOMYy OJOK JETeKTYBaHHS 3alUCye HOBE 3HAUEHHS aJpecu B
CHEeProHe3aNIeKHY NMaM'sITh 1, HE Mi3HIIIE HiXK Yepe3 5 ¢, MOYMHAE BIAMOBIAATH HAa KaJpu 3 HOBOIO
a/Ipecoro.

Jns copomeHHst poOoTH 3 JeKiTbkoMa OJOKaMu AeTeKTyBaHHA (10 15), M0 0gHOYACHO
IIJIKJIFOYEH] IO CUCTeMH BioOpaxkeHHs iH(dopmarlii mo omHomMy iHTepdeiicy RS-485, nepenbauena
mmpokomoBHa aapeca OFh. 3acrocyBaHHS MIMPOKOMOBHOI aJpecH JI03BOJICHO TIIBKH B KaJapax
«3amut IIE/», «3anuT Temneparypmw» i «3anut 3aBoacbkoro Ne». Ha xanup 3 Takoro ajapecoro
(IIMPOKOMOBHUH 3aIUT) JAOTh BIJAOBIIb BCI OJIOKU ACTEKTYBaHHS.

IIpu BiANOBIZAI HA MIMPOKOMOBHHUH 3allUT KOXEH 3 OJIOKIB JIETEKTYBaHHS BIANOBIZAE 13
3aTpuMKOIO T, 110 00YUCITIOEThCS 32 (POPMYIIOLO:

T=5mS+Adrx8mS, (b.1)
ne Adr - agpeca 010Ka I€TEKTyBaHHSI.

I_HI/IpOKOMOBHI/Iﬁ 3aIUT JO3BOJIAE 3pYIHO peani3yBaTH ABTOBHM3HAYEHHS OJIOKIB ACTCKTYBAaHHA,

SIK1 IT1JIKJTFOYAIOTHCS/BIIKITIOYAIOTECS IO CUCTEMHU BimoOpaxeHHs iH(opmamii B mporeci podotu
CHCTEMH.
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®opwmar kaapy «3anut IIEl» - Bix cuctemu BioOpaxkeHHs iH(popMarlii 10 6J10Ka JeTeKTYBaHHS

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NOYATKY Kampy
1 0 1 0 1 0 1 0 |BanT AAh

D7...D4 - xoxm kxampy «3ammur NEI»

D3...D0 - ampeca 6OJoka OeTeKTyBaHHSA*

* - anpeca OFh — mmpokoMoBHa aapeca. Ha 3amuT 3 Takoro agpecoro BiIIIOBiAAfOTh BCi OJOKK AeTEKTyBaHHS.

®opmar kaapy «Ilorouna IIEI - Big 610Ka IETEKTyBaHHS 10 CUCTEMU BiJJOOpasKeHHS
iHdopmarrii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Batir 55h - o3Haka modYaTKy Kampy
1 0 1 0 1 0 1 0 BanT AAh
1

D7...D4 - xon kampy «llorouna IMEI»

0 0 0 A3 | A2 | A1 | AO

D3...D0 - ampeca 0OJyioka IOeTeKTyBaHHSA
INEJO (MmMojy. ©amt)
NENL [IEL, ,
> uycyio 3 GiKCOBAHOK KOMOK,
HEn uina mMojyiommoro poszpsaay = 0,01 uMx3B/TOn
[NEOD3 (cT. Gant)
Banr CraTucTuyuHa noxmbka BUMipy
DO,Dl - pe3yiabTaTM CaMOTECTyBaHHS
OJjloka IOeTeKTyBaHHS
DO=1 - BimMOBa BMCOKOUYTJIMBOI'O HEeTEKTOpAa
D1=1 - BimMOBa HMBBKOUYTJIMBOI'O HEeTEKTOpPA

O3Haka BiporimHocTi pesynbTaTy BUMIipy
D7 0 0 0 0 D2 | D1 | DO [po—qg - pesynbTaT BiporimHuit
D2=1 - pesynbTaT HeBiporimHum *
D7=0 - IMP IIED = 0,01 mMx3B/r0Qn
D7=1 - IMP IIEO = 0,1 Mx3B/TOQ

apubdMeTMUHa KOHTPOJIbBHA CyMa 3 ypaxyBaHHAM

KOHTPOJIB [IEpEHECEeHHS

* - HEBIPOTIHMM BHM3HAETHCS PE3yJbTAT BUMIpPY, SIKIIO CTATUCTHYHA MOXMOKa BUMIpY NEPEBHUILYE MaKCHMaIbHO
JIOIYCTUMY TIOXHOKY BUMIpY.
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dopmar kaapy «3anuT TeMnepaTypmu» - Bijl cUCTeMH BinoOpakeHHs iHdopMmarlii 10 61o0ka
NETEKTYBaHHS (1151 OJIOKIB IETEKTyBaHHS 3 BOYJOBaHUM JaTYUKOM TEMIIEPATYPH )

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NodYaTKy Kadpy

1 0 1 0 1 0 1 0 |BanT AAh

1 0 0 0 a3 | a2 | a1 | 20 D7...D4 - xom kxaIpy «3anmumT TeMnepaTypm»

D3...D0 - ampeca 0OJioka IEeTeKTyBaHHS*

* - anpeca OFh — mupokoMoBHa afgpeca. Ha 3amut 3 Takoro aipecoro BiAMOBIAAIOTE BC1 OJIOKU IETCKTYBaHHS.

®opmar kaapy «IloTouna Temnepatypa» - Bix 010Ka IETEKTyBaHHS /IO CHCTEMH Bi1OOpaKEHHS
iHpopmarii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NoOYaTKy Kaipy
1 0 1 0 1 0 1 0 |BasiT AAh

D7...D4 - xoxm kxanpy «TemMneparypa»
D3...D0 - azmpeca 6JjioKka OeTEKTYBAaHHSHA

23 | 22 | 21 | 20 | 271 | 272 | 2°3 | 2-¢ TeMrnepaTypa, OBlMkKOBe uUMCIIO
S=0-momaTHSA TeMIepaTypa

S=1-Bin’ eMHa TeMnepaTypa
D7=0-HOpMa TepMOIaTuMKa
D7=1-BinmMoBa TepMOoImaTuMka

D7 X X X S 26 25 24

apubMeTMUHa KOHTPOJIbHA CyMa 3 ypaxyBaHHAM

KOHTPOJIb IIepeHeCeHHA
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®opmat kaapy «Hosi koediuieHTn» - Big cucreMu BinoOpaskeHHsl iHdopMaii 10 6JI0Ka JeTeKTyBaHHS

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Bastr 55h - o3Haka MOYaTKy Kampy

1 0 1 0 1 0 1 0 |BanT AAh

0 0 1 0 23 | a2 | a1 | 20 D7...D4 - kxonm kampy «HoBi xoebdpiuienTm»
D3...D0 - azmpeca 6Jjioka OeTeKTYyBaHHSA
MaHTMCa CT. OauT
MOPALOK KoedinleHT MHOXEHHS BUCOKOUYTJIMBOIO
- meTexTopa
MaHTMUCa MOJI. OanT (float MSP430)
MaHTHUCa cep. DauT
MaHTMUCa CT. OauT
[OPALOK MepTeunin wac (popMyJia) BUCOKOUYTIMBOT'O
_ meTekTOpa
MaHTMCa MOJI. OamnT (float MSP430)
MaHTMUCa cep. OamnT
MOJI. BatT MepTBui 4dac (GisuuHUII) BMCOKOUYTJIMBOIO
meTexTopa
cT. Oant (word)
MOJI. Batim MepTBui 4Yac (¢isuunuii) -3 BUCOKOUYTJIMBOIO
meTexTOopa
cT. Oant (word)
MaHTMUCa CT. OauT
IOPsAAOK ®oH/K BUCOKOUYTIMBOTO IeTEKTOpa
MaHTMCa MOJI. OaiT (float MSP430)
MaHTMCa cep. OaMuT
MaHTMCa CT. OauT
HOPAHOK BiacHul QOH BUCOKOUYTIMBOI'O IOeTeKTopa
MaHTHCa MOJI. BauT (float MSP430)
MaHTMUCa cep. OamuT
MaHTMUCa CT. OauT
[OPANOK KoebinieHT MHOXEHHS HU3bBKOUYTJIMBOTIO
~ meTexTOopa
MaHTMCa MOJI. OaMuT (float MSP430)

MaHTMCa cep. Oaur

MaHTMca cT. famr

[OPALOK MepTBUM uyac (dbopmyJsia) HUBBKOUYTJIMBOTO

oeTekTopa
MaHTMCa MOJI. OaMT (float MSP430)

MaHTMUCa cep. OamuT

MOJI. BamT MepTBur yac (Q1i3MUHMI) HUBBKOUYTJIMBOTO

meTexkTopa
cT. OauT (word)
MOJI. 6BamT MepTBur uvac (Giz3mMuyHMI) -3 HUBBKOUYTJIMBOTO
nerexkTopa
cT. OauT (word)
MaHTMCa CT. OantT
IOPSANOK ®oH/K HUBBKOUYTJIMBOTO IEeTEKTOpa
MaHTMCa MOJI. OaiT (float MSP430)

MaHTMCa cep. Oamur

apT/Iq}MeTT/IT{Ha KOHTPOJIbHa CyMa 3 YpaxXyBaHHAM

KOHTPOJIB [IEpEeHEeCEeHHS

dopwmar kaapy «IlinTBepaskeHHs» - B 0JI0KA IETEKTYBaHHS 10 CUCTEMH BioOpaxkeHHs iHopmartii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NOYATKY Kaapy

1 0 1 0 1 0 1 0 | BanT AAh

D7 = 0 - HOpMa
D7 =1 - &

1700 o | 1| 1 |a3|a2|al|ao oMaTRa
D6..D4d-xon kazpy «IligTBepmxeHHsI»

D3...D0 - ampeca OJyioka OeTeKTyBaHHS
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®dopmar kaapy «3anuT NOTOYHMX KoedinieHTIB» - BiJl cucTeMH BifoOpaxxeHHs iH(popMarlii 10
0JIOKa JIETEKTYBaHHS

amii

D7 | D6 | D5 | D4 D3 | D2 D1 | DO
0 0 1 0 1 0 1 | Baitr 55h - o3Haka NoOYaTKy Kadpy
1 0 1 0 1 0 1 0 BamT AAh
D7..04 - KO& KaIpy <«3anmuT noTouHMX
0 1 0 0 | A3 | A2 | A1 | AO koepinienrie»
D3...D0 - ampeca 6Jyioka IOeTeKTyBaHHSA
®dopwmart kaapy «KoedinieHTn» - Big 010Ka 1ETEKTYBaHHS 10 CUCTEMU BigoOpakeHHs iHbDOpM
D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NOYATKY Kampy
1 0 1 0 1 0 1 0 |Ba#iT AAh
0 0 1 0 23 | a2 | a1 | a0 D7...D4 - xon kampy «KoebdiuiernTm»
D3...D0 - ampeca 6Ji0ka OeTEKTyBaHHSA
MaHTMCa CT. OanutT
[OPANOK KoebinieHT MHOXEHHS BUCOKOUYTJIMBOTO
meTexTopa
MaHTMCa MOJI. OamT

MaHTMCa cep. OamuT

(float MSP430)

MaHTMca cT. famr
IOPSANOK
MaHTMCAa MOJI. OamT

MaHTMCa cep. OaMuT

MepTBUMt yac (dopmyia) BUCOKOUYTIMBOIO

OeTeKTopa
(float MSP430)

MOJI. BamT MeprBur yac (QizMuHMI) BUCOKOUYTIIMBOTO
meTexTopa
cr. Banr (word)
MOJI. BamT MeprBur uyac (bizmuuwmii) -3 BUCOKOUYTJIMUBOTO
meTexToOopa
cr. Banr (word)
MaHTMcCa CcT. OanT
HOPAIOK ®ou/K BMCOKOUYTIMBOTO IEeTEKTOpa
MaHTMCa MOJ. OaiT (float MSP430)

MaHTMCa cep. OamuT

MaHTMCa CcT. Baut
IOPSANOOK
MaHTMCa MOJI. OamT

MaHTMCa cep. Oaur

BrnacHu OOH BMUCOKOUYTJIMBOI'O HOeTeKTopa
(float MSP430)

MaHTMca cT. famr
IOPSAIOK
MaHTMCa MOJI. OamT

MaHTMCa cep. OamuT

KoebinieHT MHOXEHHS HM3BKOUYTJIMBOTO
meTekTopa

(float MSP430)

MaHTMCa CT. OauT
IOPSANOOK
MaHTMCa MOJI. OamT

MaHTMCa cep. Oamur

MepTeUit uyac (bopmyJia) HU3BKOUYTIMUBOIO

meTexTopa
(float MSP430)

MOJ. BaiT MepTBui uac (Qi3mMUHMM) HUBLBKOUYTIIMBOI'O
meTexTopa
cT. GauT (word)
MOJI. 6BamT MepTreuy uvac (QizmuHMMi) -3 HUBLBKOUYTJIMBOI'O
OeTeKTopPu
cT. GauT (word)
MaHTMCa CT. OauT
MOPAIOK ®oH/K HMBBLKOUYTIMBOTO IeTEeKTOopa
MaHTMCa MOJ. OamT (float MSP430)

MaHTMCa cep. OaMuT

KOHTPOJIb

apubMeTMyHa KOHTPOJIBHA CyMa 3 ypaxyBaHHAM
[IepeHeCeHHA
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dopmar kaapy «3amuT 3aBoAcbKOro Ney - BiJ cucTeMH BioOpaXkeHHs iH(popMarlii
110 OJI0Ka JETEKTYBaHHS

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NodYaTKy Kadpy
1 0 1 0 1 0 1 0 |Ba#iT AAh

D7...D4 - xo&m KaIpy «3anmuT BaBOACBKOIO N»»

D3...D0 - ampeca 0OJioka IEeTeKTyBaHHS*

* - anpeca OFh — mupokoMoBHa anpeca. Ha 3anut 3 Takoro afpecoro BiAMOBIIAIOTh BC1 OJIOKU IETCKTYBAaHHS.

dopmar kaapy «3aBoacskmii Noy - Bij 010Ka IETEKTyBaHHS 0 CHCTEMH BiIOOpaKEHHS
iHpopmarii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NOYATKy Kadpy

1 0 1 0 1 0 1 0 |BauT AAh

D7...D4 - xom kampy «3aBOACBKUM No»

0 1 0 1 A3 | A2 | Al | AD D3...D0 - azmpeca 6JioKka OeTEKTYBAaHHHA

Sasoncekui N 0 (mos. Oanr)

Saponcekuit N 1

— 3aBoncekuy Nt OJjiOKa IOeTeKTYyBaHHS
Saponcekum W 2

Baponcekuyt W 3 (cT. 6anT)

apM@MeTMHHa KOHTPOJIbHA CyMa 3 YpPaXyBaHHAM

KOHTPOJIb I[IepeHeCeHHA

®dopwmar kazapy «3miHa agpecw» - BiJl CUCTeMH BioOpaskeHHs 1H(opmalii 10 6J10Ka JeTEeKTyBaHHS

D7 | D6 | D5 | D4 D3 | D2 D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NOYaTKy Kadpy

1 0 1 0 1 0 1 0 | BaiT AAh

D7...D4 - xonm kxampy «3MiHa agpecwu»

0 1 1 0 A3 | A2 | A1 | AO [D3...D0 - moTouHa ampeca OJOKa
JeTeKTYBaHHHA

0 0 0 0 |NA3|NA2|[NALl|NAO | D3..D0-HOBa ampeca OJiOKa OEeTEKTyBaHHSA

apM@MeTMQHa KOHTPOJIbHaA CyMa 3 YpaXyBaHHAM

KOHTPOJIb IIepeHeCeHHA

®opmar kaapy «IlixTBepaskeHHs» - BiJ OJI0Ka IETEKTYBaHHS 10 CUCTEMH BiJJOOpaKEeHHs
1H(popmarii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NOYATKY Kaapy

1 0 1 0 1 0 1 0 | Baut AAh

D7 = 0 - HOpMa
D7 = 1 - noMmJka
1/0| 0 1 1 A3 [ A2 | A1 | AO D6...D4 - xoxm xampy «lipgTBepmxeHHS»

D3...D0 - CTAPA ampeca 0OJioka
IJeTeKTYBaHHA
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b.3.2 TIporokon indopmariiiiHoro ooOMiHy 3 8-po3psinHum mosem aapecu (V1.3).

Hns onmepkanHs Big OJioka JeTeKTyBaHHS BuMiptoBaHoro 3HaueHHs [IEJ[ cucrema
BioOpaxkeHHs1 iH(OpMaIlii MOBUHHA TepenaTH OJ0KoBi aeTekTyBaHHS Kaap «3amut ITE/1». He
paHime HiXK 4Yepe3 5 MC 1 He Mi3Hilme HiK yepe3 15 Mc OJIOK JeTEeKTyBaHHS BiANOBICTh KaIpoM
«ITorouna ITE/[1», y sixomy Oyne nepenana notouna [1E/], makcumanbHa cTaTucTHYHA TOXKUOKA 11
BHUMIpY, a TAKOXK Pe3yJIbTaTH CaMOTECTYBaHHS OJIOKA 1€TEKTyBaHHSI.

Jns onepkaHHs Bix Osioka AeTeKkTyBaHHs (3 BOYJOBaHUM JAaTYMKOM TEMIIEPATYpH)
BHMIPIOBAHOT'O 3HAYCHHSI TEMIIEpaTypH cHUCTeMa BimoOpakeHHs iHdopmallii MOBUHHA TepeaaTH
OJI0KOBI JeTeKTyBaHHs Kaap «3anuT Temneparypul». He panime Hixx uepe3 5 Mc 1 He mi3HIIIE HiK
yepe3 15 mc 6iok aerektyBaHHS BianoBicTh kaapoMm «IloTouna temmeparypal», y sikomy Oyze
nepeaana IoToYHa TeMIeparypa i cTaH TepMOJaTyiKa.

Jns omepkaHHs Bij OJ0Ka JETEKTYBAaHHS MOTOYHHMX KaMiOpyBalbHUX KOCQILIEHTIB CUCTEMA
BioOpaxkeHHs1 iH(OpMaIlii MOBHHHA INepenaTd OJOKOBI JETEKTYBaHHS Kaap «3amMT MOTOYHHMX
koedinientiBl». He mnizHime HiK uepe3 500 mc OJIOK ACTEKTYBaHHS BiJIIOBICTH KaJIpoM
«Koeginientul», y sskomy OynyTh nepeaani HOTOYHI KaiOpyBaibHi KOe(illi€HTH.

Jns 3MiHu KamiOpyBalbHMX Koe(illi€HTIB cucTeMa BigoOpaskeHHs iH(opmalii NOBHHHA
nepenatu 0J10koBi netexTyBaHHs Kaap «Hosi koedinienTul». He miznime Hixk yepe3 500 mc 6110k
JeTeKTyBaHHA BiAnoBicTh kaapoMm «IlinTBepaxenns koedinieHTiBl», y skoMy OyayTh nepenaHi
pe3yabTaTH MPUHOMY KamiOpyBalbHUX KOEQIIi€HTIB. Y BHUMNAIKy HOPMAJIBHOTO HpUHOMY OJIOK
JICTEKTYBaHHA 3alUCy€E iX B €HEProHE3aJeKHy MaM'aTh W, He mi3Hime HiK depe3 30 c, mounHae
BuMiproBanHs [1E]] raMmma-BUITPOMiHEHHS 3 ypaXyBaHHAM HOBHUX KOC(IIli€HTIB.

st ogepxanHs Big OJ0Ka IETEKTyBaHHs HOTr0 3aBOJICHKOTO HOMEpa il koedillieHTa 3aTpUMKU
BIJIMTOBI/Ii HA ITUPOKOMOBHHI 3aIUT CHCTEMA BiT0OpakeHHs iH(popmaIrii moBHHHA TIepeiaTH OJIOKOBI
JeTeKTYBaHHA Kaap «3anuT 3aBoacbkoro Ne_1». He panimie Hixk uepe3 5 Mc 1 He Mi3HiIIe HIX Yepes
15 Mc GOk JeTeKkTyBaHHS BiAMOBICTH KagpoMm «3aBoacbkuii Ne_1», y sikomy i Oyzne nepenanuit
3aBOJICBKUI HOMED 1 KOeiIli€EHT 3aTPUMKH BIJIIOBiI HA IIMPOKOMOBHHUI 3aITHT.

Jist 3MiHM ajgpecy 0JI0Ka AeTEKTyBaHHS i Koe(illieHTa 3aTPUMKH BiJITOBII HA IIMPOKOMOBHUI
3aMuT cucTeMa BioOpakeHHs iH(opMallii MOBUHHA TepeaaTH OJI0KOBI AeTeKTyBaHHS Kaap «3MiHa
aapecul». He panimie Hixx uepe3 5 Mc 1 He mi3Hime Hixk yepe3 S00 Mc 6JI0K JeTeKTyBaHHS BiIIOBICTh
kagpom «IlinTBepakennsil». Veaea! B noni aapecu xaapy «IlinTBepaxennsil» Oyne 3anucaHo e
cTape 3HAYCHHs ajpecd. Y BHUMAJAKYy HOPMAJIbHOTO MPHUHOMY OJIOK JETEKTYBaHHS 3aIlCye HOBE
3Ha4YeHHs a/ipecu i KoedilieHTa 3aTPUMKH BIANOBI/II HA IIUPOKOMOBHH 3alTUT B €HEPrOHE3AIEKHY
nam'sTh ¥, He Mi3HillIe HK Yepe3 5 ¢, MOYMHaE BIAMOBIIaTH Ha KaJpH 3 HOBOIO aJpecoro.

Jns cipomieHHs poOOTH 3 JEKUTbKOMa OJIOKaMHu JNETEeKTyBaHHS (110 255), 10 OJHOYAaCHO
HAKITIOYEH] 10 CUCTeMH BinoOpaskeHHs iHpopMauii o ogHomy inTepdeiicy RS-485, nependauena
mupokomoBHa anpeca OFFh. 3acrocyBaHHs mIMPOKOMOBHOI aapecu JO3BOJIEHO TIIBKU B KaJpax
Banur MMEA1», «3anut temneparypul» it «3anut 3aBoacskoro Ne_1». Ha xaap i3 Takoro
aapecoro (IMMMPOKOMOBHHM 3aIUT) Ta0Th BiJIMOBIIb BC1 OJIOKU JETEKTyBaHHS.

[Tpu BiAMOBiAlI HAa IMPOKOMOBHUM 3amUT KOKHUK 3 OJIOKIB JI€TEKTyBaHHS BiAMNOBinae i3
3aTpUMKOIO T, 1110 OOYUCITIOETHCS 32 POPMYIIOIO:

T=5mS+tx8mS, (B.2.1)
SKIIO KOSPIIIEHT 3aTPUMKHU BIIOBi/II HA IMIUPOKOMOBHUHN 3amUT t, 3HAXOIUTHLCS B Jiana3oHi
Bix 0 1o 15;
a6o 3a hopmyInoro:
T=6BmS+tx8mS)+125mS, (b.2.2)
AKIIO KOSPIIIEHT 3aTPUMKHU BIMOBi/I HA IMIUPOKOMOBHUHN 3amUT t, 3HAXOIUTHCS B Jiana3oHi
Bix 16 mo 255.
[IIupoKOMOBHU 3aMUT JI03BOJISIE 3pYYHO peali3yBaTH aBTOBU3HAYEHHS OJIOKIB JI€TEKTYBaHHS,
SIK1 TIKITIOYAI0THCS/BIIKITFOYAIOTECA O CHUCTEMHU BimoOpakeHHs 1H(opmariii B mporeci poboTu
CHUCTEMH.
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®opwmar kaapy «3anut [IE/[1» - Bix cuctemu BinoOpakeHHs iHGOpMaItii
110 OJI0Ka JETEKTYBaHHS

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NodYaTKy Kadpy
1 0 1 0 1 0 1 0 |Ba#iT AAh

0 1 1 1 0 0 0 0 | D7..D4-03Haka OpoToKoJYy V1.3

ampeca D7..D0-ampeca OJioOKa IOeTEeKTYBaHHS*
0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | D7..D0-xon xampy «Bammr NEIL»

apubMeTMyHa KOHTPOJIbHA CyMa 3 ypaxyBaHHAM

KOHTPOJIB epeHeCeHHs

* - anpeca OFFh - mupoxomoBHa aapeca. Ha 3amuT 3 Takoro apecoro BiINOBIAIOTh BCI OJIOKH JCTEKTyBaHHS.

®opwmar kanpy «Ilorouna ITE/I1» - Bix Gi0Ka JeTeKTyBaHHS
JI0 CUCTEMH BimoOpaskeHHs iH(popmartii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NoOYaTKy Kaipy

1 0 1 0 1 0 | BbBauT AAh

1 1 0 0 0 0 | D7..D4-o3Haka OpoTOKoOJy V1.3

ampeca D7..D0-ampeca OJyioka OETEKTYBaHHSA
0 | 0 | 0 | 0 | 0 | 0 | 0 | 1 D7..D0-xom kxampy «lorouna MNEI1»
INEJO (MmMojy. ©amt)

ENL IEL, ,
> uycyio 3 GiKCOBAHOK KOMOK,
HExd uixHa mojyiommoro poszpsany = 0,01 umx3B/TOn
[NEOD3 (cT. Gant)

Banr CraTucTuduHa noxmbka BUMIipy

D0,Dl - pesynbTaTM CaMOTECTYBaHHA
OJI0Ka IOeTeKTyBaHHSA

DO=1 - BimMOBa BMCOKOUYTJIMBOT'O HOEeTEKTOpPA
D1=1 - BizmMOBa HMBBKOUYTJIMBOI'O IEeTEeKTOPpa

O3Haka BlporimHOTO pesysbTaTy BUMIpY
D7 0 0 0 0 D2 | b1 | DO D2=0 - pesynabTaT BlporimHWUM
D2=1 - pesynbTaT HeBilporinmuwmui *

D7=0 - IMP IIED = 0,01 Mx3sB/rTOQn
D7=1 - 1LMP IIEOD = 0,1 mMx3B/roOn

apubdMeTMUHa KOHTPOJIbBHA CyMa 3 ypaxyBaHHAM

KOHTPOJIB [IEpEHEeCEeHHS

* - HEBIPOT1THUM BH3HAETHCS PE3YJILTAT BUMIPY, SIKIIO CTATUCTUYHA MOXUOKA BUMIPY HIEPEBHUIIYE MAKCUMAJIBHO
JOITyCTUMY TIOXHOKY BAMIpY.
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®opmar kaapy «3anut Temnepatypul» - Bij cucteMu BioOpakeHHs iHpopmarii 1o O10ka
NETEKTYBaHHS (1151 OJIOKIB IETEKTyBaHHS 3 BOYJOBaHUM JaTYUKOM TEMIIEPATYPH )

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NodYaTKy Kadpy
1 0 1 0 1 0 1 0 |Ba#iT AAh

0 1 1 1 0 0 0 0 | D7..D4-03Haka OpoToKoJYy V1.3

ampeca D7..D0-ampeca OJioOKa IOeTEeKTYBaHHS*

0 | 0 | 0 | 0 | 1 | 0 | 0 | 0 |D7..D0-kxonm xampy «3anuT TeMnepaTypml»

apubMeTMyHa KOHTPOJIbHA CyMa 3 ypaxyBaHHAM

KOHTPOJIB epeHeCeHHs

* - anpeca OFFh - mupoxomoBHa aapeca. Ha 3amuT 3 Takoro apecoro BiINOBIAIOTh BCI OJIOKH JCTEKTyBaHHS.

®dopwmar kaapy «IloTouna temneparypal» - Bij 0JI0Ka JeTEKTYBaHHS
JI0 CHCTeMH BimoOpaxeHHs iH(opmartii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NoOYaTKy Kaipy
1 0 1 0 1 0 | BamT AAh

1 1 0 0 0 0 | D7..D4-o3Haka OpoOTOKOJy V1.3

azmpeca D7..D0-agpeca OJilOKa OEeTEeKTyBaHHSH

0 0 0 0 1 0 0 0 |D7.D0-kxom xampy «3anuT TeMnepaTypml»

23 | 22 | 21 | 20 | 271 | 272 | 2°3 | 2-¢ TeMrnepaTypa, OBlMKOBe uUMCJIIO

S=0-momaTHSA TeMIepaTypa
S=1-Bin’ eMHa TeMIepaTypa
D7=0-HopMa TepmMOIaTUuMKa
D7=1-BinmMoBa TepMOoIaTuMka

D7 X X X S 26 | 25 24

apM@MeTMHHa KOHTPOJIbHaA CyMa 3 YpaXyBaHHAM
IIepeHeCeHHA

KOHTPOJIb
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®opmar kaapy «Hosi koedinienTul» - Big cucremu BitoOpaxkeHHs iH(popMmartii
10 OJI0Ka AETEKTyBaHHS

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NoOYaTKy Kadpy
1 0 1 1 BanT AAh
1 1 0 0 D7..D4-03Haka OPOTOKOJY V1.3
ampeca D7..D0-ampeca OJioOKa IeTeKTYyBaHHS
0 | 0 | 0 | 0 | 0 | 0 | 1 | 0 |D7.D0-kxon kampy «HoBi xoebpinmienTml»
MaHTMCa CT. OantT
[OPALOK KoebpiunieHT MHOXEHHS BUCOKOUYTJIMBOT'O
meTexTOpa
MaHTMCa MOJI. OauT

MaHTMUCa cep. OamnT

(float MSP430)

MaHTMCca cT. bamnr
MOPSAIOK
MaHTMCa MOJI. OamT

MaHTMCa cep. OaMuT

MepTBUM uyac (bopmyJsia) BUCOKOUYTJIMBOTO

merexkTopa
(float MSP430)

MOJI. OamT

cr. Baur

MeprBur yac (QizMuHMI) BUCOKOUYTIIMBOTO
meTexToOopa
(word)

MOJI. OamT

cr. Baur

(pi3muHMI) =3 BUCOKOUYTJIMBOI'O
meTexTopa

(word)

MepTBUM Yac

MaHTMca cT. famr
IOPAIOK
MaHTMCa MOJI. BamT

MaHTMCa cep. OamuT

®oH/K BMCOKOUYTNIMBOTO IeTEKTOpa
(float MSP430)

MaHTMCa CcT. Baut
IOPSANOK
MaHTMCa MOJI. OamT

MaHTMCa cep. Oaur

BrnacHum GOOH BMCOKOUYTJIMBOI'O HOeTeKTopa
(float MSP430)

MaHTMca cT. famur
IOPSAIOK
MaHTMCa MOJI. BamT

MaHTMCa cep. OamuT

KoebinieHT MHOXEHHS HM3BKOUYTJIMBOTO
meTekTopa

(float MSP430)

MaHTMCa CcT. faut
IOPSANOK
MaHTMCa MOJI. OamT

MaHTMCa cep. Oaur

MepTreuit uvac (dopmyiia) HU3BKOUYTIMUBOIO

meTexTopa
(float MSP430)

MOJI. OamT

cr. Baur

MeprBur yac (QizmMuHMI) HUBLKOUYYTIIMBOTO
meTexTopa
(word)

MOJI. OamT

cr. Baur

(pi3muHMI) -3 HU3LKOUYTJIMBOI'O
OeTeKTopu

(word)

MepTBMI HaC

MaHTMca cT. faur
IOPSANOK
MaHTMCa MOJ. OamT

MaHTMCa cep. OaMuT

®oH/K HUBBKOUYTJIMBOTO IEeTEeKTOpa
(float MSP430)

KOHTPOJIb

apubMeTMyHa KOHTPOJIBHA CyMa 3 ypaxyBaHHSAM
[IepeHeCeHHA
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®dopwmar kaapy «IlinTBepa:kenHsil» - Big 010Ka IETEKTyBaHHS
JI0 CHCTeMH BimoOpaxeHHs iHpopmarrii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 0 1 0 1 0 1 | Baitr 55h - o3Haka NodYaTKy Kadpy
1 0 1 0 1 0 1 0 |Banr AAh
0 1 1 1 0 0 0 0 | D7..D4-03Haka OpoToKoJYy V1.3
ampeca D7..D0-ampeca OJyioOKa IOeTEeKTYyBaHHS
D6..D0-xoxn xazmpy «IigrBepmxeHHal»
1/0| 0 0 0 0 0 1 1 [D7 = 0 - HOpMa
D7 = 1 - noMmJKa
apubdMeTrUHa KOHTPOJIbHA CyMa 3 ypaxyBaHHSIM
KOHTPOJIB [IepeHeCeHHd
®dopmar kanpy «3anuT noTouHuX KoedimieHTiB1» - Big cuctemu BinoOpaskeHHs iHpopMarrii
J10 OJI0KA ICTEKTYBaHHS
D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 0 1 0 1 |BauT 55h - osBHaka moyaTky Kampy
1 0 1 0 1 0 1 0 | BanT AAh
0 1 1 1 0 0 0 0 | D7..D4-o3Haka OpoTokoyy vl1.3
agpeca D7..D0-anmpeca 0OJi0OKa IETEKTYBaHHS
0 0 0 0 0 1 0 0 D7NQOiKon_Kanpy «BanuT MNOTOYHMX
xoebinienTiel»
KOHTPOIb apupMeTHUHa KOHTPOJIBHA CyMa 3 ypaxyBaHHAM
IepeHeCeHHs
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®opwmar kanpy «Koeginientul» - Bix 6110Kka geTeKTyBaHHS

JI0 CUCTeMH BifoOpakeHHs iH(popmarii

D7 D6 D5 D4 D3 D2 D1 DO

0 1 0 1 0 1 0 1 |BauT 55h - o3Haka movaTky Kampy

1 0 1 0 1 0 1 0 |BamuT AAh

0 1 1 1 0 0 0 0 | D7..D4-03Haka OpoToKoJYy V1.3
ampeca D7..D0-anmpeca OJioka IeTEeKTyBaHHS

oloJofJofJo]Jo] 1] o [D7.D0-xon xanpy «Koepiumienrul»

MaHTMCca CcT. bamnr

IIOpAO0OK

MaHTMCa MOJI. OamT

MaHTHUCa cep. DauT

KoebinieHT MHOXEHHS BUCOKOUYTJIMBOTO IeTeKTopa
(float MSP430)

MaHTMCa CT. Oaut

IOPANOK

MaHTMCAa MOJI. OamT

MaHTMUCa cep. OamuT

MepTBUM uyac (bopmysia) BUCOKOUYTJIMBOTO
meTexkTopa

(float MSP430)

. MeprBur yac (QizMuHMI) BUCOKOUYTIIMBOTO
MOJI. OawuT
meTexTOopa
cT. ©anuT (word)
. MepTBur uvac (GizmuHmMi) -3 BUCOKOUYTJIIMBOTO
MOJI. OawuT
meTexToOopa
cT. BanT (word)
MaHTMCa CcT. Baut
IOPAIOK ®oH/K BUCOKOUYTJMBOTO IEeTEeKTOpa
MaHTMCAa MOJI. OamT (float MSP430)

MaHTMCa cep. OaMuT

MaHTMCa CT. OauT

IIOPAOOK

MaHTMCa MOJI. OamT

MaHTMCa cep. OamuT

BrnacHu OOH BMCOKOUYTJIMBOI'O HOeTeKTopa
(float MSP430)

MaHTMca cT. famr

IIOPAOOK

MaHTMCa MOJ. OamT

MaHTMCa cep. Oaur

KoediuleHT MHOXeHHS HM3bKOUYTJIMBOTO IeTeKTopa
(float MSP430)

MaHTMca cT. famr
IOPSAIOK
MaHTMCa MOJI. OamT

MaHTMCa cep. Oaur

MepreMit wac (dopmyrsa) HU3BKOUYTIMBOIO
JeTeKkTopa

(float MSP430)

. MepTBur yac (Q1i3MUHMI) HUBBKOUYTJIMBOTO
MOJI. OamuT
meTexTopa
cT. OanT (word)
. MeprBur yac (bizmunwmii) -3 HMU3BKOUYTJIMUBOTO
MOJI. OamuT
meTexTopa
cT. OanT (word)
MaHTMCa CT. OauT
MOPAIOOK ®oH/K HMBBKOUYTJIMBOTO IEeTEeKTOopa

MaHTMCa MOJ. OamT

MaHTMCa cep. Oamur

(float MSP430)

KOHTPOJIb

aprbMeTrUHa KOHTPOJIbHA CyMa 3 ypaxyBaHHAM
nepeHeCeHHs
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dopmar kaapy «3anut 3aBoacbkoro Ne_1» - Bij cuctemu BinoOpaxeHHs iHpopmarii
110 OJI0Ka JETEKTYBaHHS

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NodYaTKy Kadpy
1 0 1 0 1 0 1 0 |Ba#iT AAh

0 1 1 1 0 0 0 0 | D7..D4-03Haka OpoToKoJYy V1.3

ampeca D7..D0-ampeca OJioOKa IOeTEeKTYyBaHHS*

0 | 0 | 0 | 0 | 0 | 1 | 0 | 1 D7..D0-kon kadpy «3amuT BaBOACBKOTO N 1x»

KOHTPOITH apubMeTMyHa KOHTPOJIbHA CyMa 3 ypaxyBaHHAM
nmepeHeCceHHs

* - anpeca OFFh - mupoxoMoBHa anpeca. Ha 3amuT 3 TakOr0 apecoro BiMOBIAIOTh BCi OJIOKH JICTCKTyBaHHS.

®opmar kaapy «3aBoacskmii Ne_1» - Bij 6J0Ka J€TEKTYBaHHS A0 CUCTEMH B1JI0OpaKEeHHS
iHpopMmarii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NoOYaTKy Kaipy
1 0 1 0 1 0 1 0 | BawuT AAh

1 1 0 0 0 0 | D7..D4-o3Haka OpOoTOKoOJy V1.3

ampeca D7..D0-ampeca OJyioka HOETEKTYBaHHS
0 | 0 | 0 | 0 | 0 | 1 | 0 | 1 D7..D0-xox kKampy «3aBomcbhkmiz N 1x»
Saponcekumt N 0 (moj. Oanr)

Saponcekmum W 1

— BaBoncekum N OJIOKa OeTeKTyBaHHS
Saponcekum W 2

Saponcekuyt Nt 3 (cT. Oanr)

D7..DO0-noTouHmy koediunieHT 3aTPMMKM

[IoTo4¥Ha KOHCTAHTA Binnorinmi Ha WMPOKOMOBHMM BaluT

apM@MeTMQHa KOHTPOJIbHaA CyMa 3 YpaXyBaHHAM

KOHTPOJIb IIepeHeCeHHA
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®opmar kaapy «3mina agpecul» - Bix cuctemu BioOpaxkeHHs iH(popmartii
110 OJI0Ka JETEKTYBaHHS

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NoOYaTKy Kadpy

1 0 1 0 1 0 | Baur AAh

1 1 0 0 0 0 | D7..D4-o03Haka OpoToKOJY V1.3

IOTOYHa anpeca D7..D0-noTouyHa anpeca OJiOKa IeTeKTyBaHHS

0 | 0 | 0 | 0 | 0 | 1 | 1 | 0 D7..D0-xoxm kazmpy «3mira agpecul»

HOBa anpeca D7..D0-HOBa anmpeca OJioka HEeTEeKTyBaHHS

D7..DO-nHoBUM koediunieHT z3arTpmMmkm Bignoeini

HOBa KOHCTaHTa Ha mMpOKOMOBHMﬁ 3anmT

apubMeTMyHa KOHTPOJIBHA CyMa 3 ypaxyBaHHAM

KOHTPOJIB epeHeCeHHs

®opwmar kaapy «IlixTBepaaxennsl» - Big Goka JeTEKTyBaHHS
JI0 CUCTEMH BimoOpaskeHHs iH(popmartii

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 | Baitr 55h - o3Haka NoOYaTKy Kaipy

1 0 1 0 1 0 1 0 |Banr AAh

0 1 1 1 0 0 0 0 | D7..D4-o3Haka OpoTokoyly v1.3

CTAPA agnpeca D7..D0-CTAPA azmpeca OJioka LOEeTeKTYyBaHHSHA

D6..D0-xom kxazmpy «IllipTBepmxeHHsT1»
1/0( 0O 0 0 0 0 1 1 |D7 = 0 - HOpMa
D7 = 1 - noMumiiKa

apM@MeTMQHa KOHTPOJIbHaA CyMa 3 YpPpaXyBaHHAM

KOHTPOJIb IIepeHeCeHHA
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b.4 KonTponbHa cyma i1 y BUnaaKy iHGOpMaIiitHoro oOMiHy poTOKojoM V1.2, i y BUTIAIKy
iHpopManiiHoro 0OMiHy mpoTokosioM V1.3, miapaxoByeTbes BiAMOBIHO 10 pucyHka b.1.

OaiT D7 D6 D5 D4 : D3 D2 D1 DO
apuMeTHIHE JOAaBaHHS
KOHTpPOJIbHA CyMai-1 D7 D6 D5 D4 D3 D2 D1 DO
IIPOMDKHHUHN Pe3yIIbTaT ] D7 i D6 : D5 : D4 i D3 : D2 | D1 i DO
apubmeTnyHe T0JaBaHHS nepene
KOHTpPOJIbHA CYMai D7 D6 D5 D4 D3 D2 D1 DO

Pucynok b.1 - Anroputm nijipaxyHKy KOHTPOJIbHOI CyMH
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b.5 Jlnsa miakmroueHHs cucTeMu BimoOpaxxeHHs iHpopMarii 0 6J10Ka 1eTeKTYBaHHS Ha HBOMY
BCcTaHOBJIEHUH iHTepdeiicauii poz’em CA6GS 932326-100 HIRSCHMANN. Ha meit po3’em
BUBEEHI TaKl CUTHAJIN:

Cursan KOHTaKT
k010 A (RS-485)
koo B (RS-485)
pe3epB

Harpyra >KUBJICHHS
3araJibHui

eKpaH

eKpaH

~No ok, wWwN -
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JIOJIATOK B

[TPUKIJIA/] PE3VYJIbTATIB BUMIPIB,
3BEPEXEHHUX 3A JIOIIOMOI' OO ITPOI'PAMU BDBG.EXE

IlaTa Yac IEL Makc. cTaT. noxmbka Pes. TectyBaHHaA TewmnepatTypa

BIBI'-09 0308123
KoedpiuieHT BaTpMMkM Ha NMPOKOMOBHUM 3amMT: 1

04.07.2008 14:57:18 KoebiumenTn npuitHaTi Bim GJIOKYy IeTeKTyBaHHS
BUCOKOUYTJIMBYUI IETEKTOP:

Koebiuient muoxenusa: 0,35

MeprBuit uac (bpopmyna): 126

MepTBuUM yYac (biszmunum): 125,6

BracHu GoH: 0

HUBBKOUYTJIVBUA OETEKTOP:

KoebiuienT mMuHOxeHHa: 42,1

MeprBurt uac (dopwmyma): 50

MepTBur dac (biszuunum): 49,642

BOBI'-09 N0308123

KoebinieHnT BaTpuMKM Ha WMPOKOMOBHMIM 3ammT: 1
04.07.2008 14:57:25 KoebiumeHnTtn nepenmani B OJIOK IeTEKTyBaHHS
BUCOKOUY TJIVIBUIA IETEKTOP:

KoedinieHT MHOXEHHS: 0,37

MeprBurt uac (dopmyma): 126

MepTBuUM dac (biswmunwum): 125,6

BiracHuir GoOH: 0

HUBBKOUY TJIVBUMA JIETEKTOP:

Koediunienr mHOXeHHs: 42,1

MepTBuUit uac (dopmyra): 50

MepTBuUn dac (biszmunum): 49,642

BIBI'-09 N0308123
KoedinieHT 3aTprMKy Ha WMPOKOMOBHMM 3ammT: 1

04.07.2008 14:59:27 * 0,13 mx3B/TOn 29% HOPMA 25,9
04.07.2008 14:59:28 * 0,13 mMx3B/TOn 29% HOPMA 25,9
04.07.2008 14:59:29 * 0,13 mMx3B/TOn 29% HOPMA 25,9
04.07.2008 14:59:30 * 0,13 mx38/TOn 29% HOPMA 25,9
04.07.2008 14:59:31 * 0,13 mx38/TOn 29% HOPMA 25,9
04.07.2008 14:59:32 * 0,13 mx38/TOn 29% HOPMA 25,9
04.07.2008 14:59:33 0,13 mMx3B/TOn 28% HOPMA 25,9
04.07.2008 14:59:34 0,13 mMx3B/TOn 28% HOPMA 25,9
04.07.2008 14:59:35 0,13 mx38/TOn 28% HOPMA 25,9
04.07.2008 14:59:36 0,13 mx38/TOn 28% HOPMA 25,9
04.07.2008 14:59:37 0,13 mMx3B/TOn 28% HOPMA 25,9
04.07.2008 14:59:38 0,13 mMx3B/TOn 28% HOPMA 25,9
04.07.2008 14:59:39 0,13 mx38/TOn 28% HOPMA 25,9
04.07.2008 14:59:39 0,13 mx38/TOn 28% HOPMA 25,9
04.07.2008 14:59:40 0,13 mMx3B/TOn 28% HOPMA 25,9
04.07.2008 14:59:41 0,12 mx3B/TOX 28% HOPMA 25,9
04.07.2008 14:59:41 [IpunmHeHo OOMiH 3 OJIOKOM IOEeTEeKTYyBaHHS
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JTOJATOK I'

PEKOMEHJIALII 3 BUBOPY KABEJIIO
JUTS TILIKJTFOUEHHST BJIOKA IETEKTYBAHHSI BJIBI-09
JIO CUCTEMHY BIJIOBPAYKEHHS THOOPMATLIIT

Jlnst 3a0e3nedenns crabipHoi poboTr O610ka AerekryBanHsa bJIBI-09, a Takox CTiiKoro oOMiHy
naHuMu Mix Onokom nerektyBaHHs bJIBI'-09 1 cuctemoro BimoOpaxkeHHs iHGopMarlii HeoOXiaHe
3aCTOCYBaHHS Ka0Oero 3 TAKUMH TTapaMeTPaMH:

- KUTBKICTh BUTHX Tap: HE MEHIIe HDK 2 (HEBHKOPHCTOBYBAaHI MapH MIAKIIOYUTH 10 MiHyca
KHUBIICHHS 3 OOKY MO/ayi )KUBJICHHS B KaOEhb);

- oriepeYHuit nepepis nposiguuka: Big 0,22 mo 0,75 MM

- xBuyIboBHiA omip: Bix 100 mo 120 Owm;

- HasIBHICTb 3arajbHOro €KpaHa: TakK;

- MaTepias ekpana: Qoipra + MigHa TUeTiHKa (y BHIIAQAKY 3aCTOCYBAaHHS I1HIUBIAYaJbHOI
EKPaHyHUOi MeTaneBOl OOJIOHKH JIOIYCKAEThCSl 3aCTOCYBAaHHs Ka0elo 0e3 J0/1aTKOBOIO e€KpaHa 3
MITHOT IJICTIHKH),

- 30BHIIIHIN AiameTp: Bix 6 A0 12 MM (mi1s 3abe3meueHHs: repMeTuyHocTi po3’emy Hirschmann
CA6LD);

- CTIMKICTh [0 BIUIMBY MEXaHIYHUX 1 KJIIMAaTUYHUX YHMHHUKIB: 3aJ€KHO Bl yMOB
eKCIUTyaTyBaHHS,

- IOTOHHUHM aKTUBHMI OIip: 3alieHO BiA JOBXKMHU Kabemto BiamoBigHO 10 dopmynu (I'.1)
(BM3HAYAETHCS, BUXOSMUM 3 HEOOXITHOCTI 3a0€3MEUNTH HANIPYTY KHUBJICHHS OJIOKAa JETEKTYBaHHS B
JOMYCTUMHX MEKaX MPHU MAaKCUMaJIbHOMY CTPYMi CIIOYKUBAHHS):

Uex_UMiH
2-1-1 ’

Mmakc

R. < (I.1)

ae

R, - moroHHui akTUBHUIA omip, OM/M;

U.x — Hanipyra Ha BxoJi kabento (He Ounbiie Hix 13 B), B;

Uuin = 7B — MiHIManbHO JOMycTHMa Hampyra XHUBJIEeHHS Onoka aerextyBaHHs bJIbI'-09
srigHo 3 HE;

lyaxe = 0,03 A — MakcuManbHHI CTpPyM CHOXHMBaHHS Onoka nertektyBaHHs bJIBI-09
srigHo 3 HE;

| — noBkKHA KabeIIO, M.

- IOT'OHHA EMHICTB: 3aJIEKHO B1J1 TOBKMHH Kabero BiAnoBifHO 10 popmynu (I'.2) (BU3HaUaeThCH,
BUXOJIIYM 3 HEOOX1/THOCTI 3a0€3MeYnTH TPUBAIICTh (PPOHTY IpHU Mepeaadl oJHoro 6ita iHpopMmarii
MeHIe %4 ychOro yacy mepejadi poro 0ita):

1

cC o< -
YT s 4 R 1?2 T-2)
e
Cy0 - TOTOHHA €MHICTB, D/M;
R, - moroHHuit akTUBHUM omip, OM/M;
S — mBuaKicTE 00MiHY nanumu, 19200 6iT/c;
| — noBxuHa kabenro, M.
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AnizoTtponisa
BABr-09
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240°
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180°
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